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CHAPTER  I 
INTRODUCTION 


A.  Purpose 

The  purpose  of  this  report  is  to  analyze  the  cause  of  accidents  at 
locations  on  the  county  road  system  where  accident  reports  indicate  a 
cluster  of  accidents,  and  to  develop  an  improvement  plan  for  those 
locations . 

B.  County  Road  Accident  History 

The  Custer  County  road  system  has  930  miles  of  road,  of  which  866 
miles  are  dirt  or  gravel  surfaced  and  64  miles  are  paved.     The  average 
road  mileage  for  the  56  counties  in  the  state  is  1,219  miles  with  an 
average  of  1,105  miles  per  county  dirt  or  gravel  surfaced  and  114  miles 
paved . 

During  the  four-year  period  from  January  1979  through  December 
1982,  150  reported  accidents  occurred  on  the  Custer  County  road  system. 

Accident  rates  are  normally  expressed  in  terms  of  number  of  vehicle 
miles  traveled,  generally  the  rate  indicates  the  number  of  accidents  per 
million  vehicle  miles  of  travel  over  a  particular  roadway.    There  are 
not  sufficient  traffic  counts  available  on  the  county  road  system  to 
estimate  vehicle  miles  of  travel,  however,  a  comparison  has  been  made  of 
the  number  of  accidents  per  capita  and  the  number  of  accidents  per  mile 
of  road.    Compared  to  other  counties  in  the  state,  Custer  County  ranks 
46th  in  accidents  per  capita  based  on  the  1980  county  population  and 
17th  in  accidents  per  mile  of  county  road. 

Table  1  shows  the  total  annual  accidents  on  the  county  road  system 
and  the  annual  number  of  accidents  on  county  roads  statewide. 
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TABLE  1 


CUSTER  COUNTY  VS.  MONTANA  COUNTY  ROAD 
SYSTEM  ACCIDENT  COMPARISON,  1979-1982 


Percent 

County  of  State 

Population  13,109  1.7% 

County  Road  Mileage  930  1.4% 

Total  Accidents  on  County 

Roads  150  1.2% 

Annual  Property  Damage  and 
Injury  Accidents 

1979  36  1.1% 

1980  47  1.5% 

1981  42  1.4% 

1982  25  0.9% 
Total  150  1.2% 

Fatal  Accidents,  1979-1982  0  0.0% 

Accidents  Per  Capita  .011  * 

Accidents  Per  Road  Mile  . 161  * 


*  Not  Applicable 
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TABLE  2 


COMPARISON  OF  CUSTER  COUNTY  ACCIDENTS  TO 
ADJACENT  COUNTIES,  1979-1982 


County 

CUSTER 

Rosebud 

Powder  River 

Carter 

Fallon 

Prairie 


Statewide  Rank 


Accidents/Capita 
46th 

6  th 

7  th 
26th 
48th 
11th 


Accidents/Road  Mile 
17th 
16th 
36th 
49th 
45th 
41st 


Table  2  shows  a  comparison  of  accidents  per  capita  and  accidents 
per  mile  of  county  road  for  Custer  County  and  the  adjacent  counties. 

Custer  County  has  24  percent  less  county  road  mileage  than  the 
average  county  in  the  state.    The  county  also  has  31  percent  less 
accidents  per  capita  and  12  percent  less  accidents  per  road  mile,  than 
the  state  as  a  whole.    This  places  Custer  County  46th  in  the  state  in 
accidents  per  capita  and  17th  in  accidents  per  road  mile.     In  accidents 
per  capita,  Custer  County  has  a  substantially  lower  rate  than  the  five 
adjoining  counties.    Compared  to  the  same  counties,  Custer  County  ranks 
next  to  the  highest  in  accidents  per  road  miles. 

During  the  field  inspections  and  surveys,  it  was  observed  that  the 
Custer  County  Road  Department  apparently  has  an  active  traffic  signing 
and  maintenance  program.     Signs  appear  to  be  selected  and  placed 
according  to  the  Manual  on  Uniform  Traffic  Control  Devices.    This  factor 
probably  contributes  to  the  countys'  relatively  high  safety  ranking. 

r 

C.      County  Accident  Locations 

The  Department  of  Justice  maintains  computer  records  of  all 
reported  accidents  in  the  state.    These  are  plotted  on  county  maps, 
annually.     The  Highway  Traffic  Safety  Division  of  the  Department  of 
Justice  has  carried  out  a  number  of  projects  where  improvements  were 
recommended  at  locations  showing  a  concentration  of  accidents.  The 
short-term  improvements  have  been  found  to  be  effective  in  reducing 
accidents  at  specific  locations.     In  1979,  Gallatin  County  implemented 
recommended  short-term  improvements  at  19  high  accident  locations.  The 
result  was  a  reduction  from  an  average  of  16  accidents  per  year  in  1979 
to  an  average  of  six  accidents  at  each  site  in  1980.    The  total  cost  of 
the  engineering  analysis  and  improvements  was  $22,000.    Based  on  an 
average  estimated  cost  of  $6,800  per  accident  and  a  five-year  life  for 
the  improvements,  the  resulting  users  savings  was  $15  for  every  $1  of 
safety  improvement  funds  expended. 


Nine  locations  in  Custer  County  were  found  to  have  clusters  of 
reported  accidents  that  would  warrant  a  detailed  investigation.  Two 
additional  sites  were  included  at  the  request  of  the  county  road 
superintendent.    These  sites  were  considered  to  be  locations  where 
recent  land  use  changes  have  resulted  in  traffic  increases  which  may 
contribute  to  higher,  future  accident  rates.    The  two  additional  sites 
are  the  Interstate  15  underpass  on  Leighton  Boulevard  which  provides 
access  to  the  new  county  sanitary  landfill,  and  the  intersection  of  the 
Pine  Hills  Ranchette  Access  Road  and  U.S.  Highway  12  which  provides 
access  to  a  growing  residential  subdivision.    The  sites  selected  for 
analysis  are  described  below. 


Site 

Number  Location 

1  Kinsey  Road  —  curve  13.7  miles  northeast  of  Montana 
Highway  22 

2  Kinsey  Road  —  curve  9.5  miles  northeast  of  Montana 
Highway  22 

3  Kinsey  Road  —  curve  5.0  miles  northeast  of  Montana 
Highway  22 

4  Intersection  of  County  Rest  Home  Road  and  Burlington 
Northern  Railroad  tracks 

5  Intersection  of  Whyttenhov  Lane  and  Burlington 
Northern  Railroad  tracks 

6  Leighton  Boulevard  at  Interstate  90  underpass 

7  Pumping  Plant  Road  and  crossing  of  Milwaukee,  St.  Paul 
and  Pacific  Railroad  tracks 

8  Intersection  of  Pumping  Plant  Road  and  U.S.  Highway  12 

9  Intersection  of  Fort  Keogh  Road  and  U.S.  Highway  12 

10  Curve  on  Strevell  Avenue  near  Sacred  Heart  Cemetary 

11  Intersection  of  Pine  Hills  Ranchette  access  road  and 
U.S.  Highway  12 


The  locations  are  shown  on  the  Site  Location  Map  at  the  beginning 
of  Chapter  IV. 


CHAPTER  II 
STUDY  METHODS 

The  determination  of  improvements  required  to  reduce  accidents  at 
the  selected  sites  involves  eight  basic  steps.    These  are  outlined  in 
the  following  sections. 

A.  Accident  Analysis 

Department  of  Justice  microfilm  records  were  used  to  obtain  the 
accident  reports  of  accidents  at  each  of  the  selected  sites.  The 
accident  reports  were  reviewed  and  pertinent  information  was  plotted  on 
a  preliminary  sketch  of  each  location.    This  information  included:  a 
symbolic  sketch  showing  vehicle  paths,  point  of  collision,  collision 
type,  time  of  day,  road  condition  and  number  of  injuries  or  fatalities. 
The  sketches  were  used  to  determine  trends  and  patterns. 

B.  Preliminary  Field  Survey 

The  Highway  Traffic  Safety  Division,  Traffic  Engineer,  and  the 
consultant  visited  each  site  to  determine  the  specific  area  to  be 
covered  by  the  detailed  field  survey.    The  Valley  County  road 
superintendent  was  also  contacted  and  the  characteristics  of  each  site 
including  planning  improvements  were  reviewed.    Each  site  was 
photographed  and  general  characteristics  were  noted. 

C.  Detailed  Field  Survey 

A  two-man  survey  crew  revisited  each  site  to  collect  detailed  data. 
The  following  information  was  collected; 

1.      Site  Survey  —  Each  site  was  surveyed  so  that  an  accurate  plan 
of  the  site  could  be  prepared,  showing  roadway  alignment, 
grades,  superelevations  and  other  physical  characteristics. 
Surrounding  topography  was  also  surveyed  showing  sign  and 
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other  traffic  control  device  locations,   fences,  utility  poles, 
trees  and  other  roadside  objects.     The  survey  was  extended  to 
take  in  all  features  which  could  have  an  effect  on  the 
road-user  such  as  background  roads  that  appear  to  be  an 
extension  of  the  roadway  or  utility  lines  or  waterways  which 
continue  straight  while  the  roadway  turns.     These  features 
sometimes  create  driver  expectancy  resulting  in  off -road 
accidents . 

2.  Traffic  Counts  —  All  available  count  data  for  each  site  was 
obtained  from  the  Montana  Department  of  Highways.  In 
locations  where  counts  were  not  available,  peak  hour  counts 
were  made  and  were  used  to  estimate  average  daily  traffic. 
Some  sites  are  subject  to  extreme  seasonal  traffic  variations. 
At  these  sites,  housing  counts  along  wi|h  other  land  uses  were 
used  to  estimate  average  daily  traffic. 

3.  Sight  Distance  —  The  driver  sight  distance  on  all  approaches 
at  each  site  was  measured. 

4.  Safe  Speed  Study  —  A  ball-bank  indicator  was  used  to 
determine  the  safe  speed  on  horizontal  curves.  This 
instrument  measures  the  overturning  force  on  a  vehicle  and 
limits  at  which  riding  discomfort  and  loss  of  vehicle  control 
begin . 

5.  Driver  Expectancy  and  Information  System  Evaluation  --  Each 
member  of  the  survey  crew  independently  rated  the  driver 
expectancy  and  informational  system  of  each  site. 

The  driver  expectancy  rating  is  a  measure  of  a  driver's 
perception  of  the  roadway  and  the  amount  of  time  a  driver  has 
to  react  and  take  the  necessary  actions  to  pass  safely  through 
the  location.     The  rating  ranges  from  no  unexpected  or  unusual 
actions  required  to  very  unusual  situations  which  would 
surprise  many  unfamiliar  drivers. 

The  information  system  evaluation  consisted  of  determining  if 
the  roadway  and  traffic  control  devices  were  sufficient  to 
give  the  driver  the  information  required  in  sufficient  time  to 
take  the  necessary  actions  to  safely  negotiate  the  location. 
Ratings  for  the  information  system  range  from  easy  and  obvious 
information  interpretation  to  the  lack  of  important 
information . 

The  evaluation  forms  used  for  the  driver  expectancy  and 
information  system  evaluation  are  shown  in  Figures  1  and  2. 


ADT 
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Figure  1 

DRIVER  EXPECTANCY  PROBLEMS  RATING  FORM 


Ratings 

0  —    Nothing  expected  or  unusual  at  this  location. 

Actions  required  (if  any)  entirely  consistent  with 

driving  strategy  on  approach. 
Standard  geometry,  with  pathway (s)   for  intended 

movement (s)  clearly  evident. 
No  interferences  by  other  traffic  likely. 

1  — 

2  — 

3  —    Situation  somewhat  unexpected. 

Driver  must  be  alert,  but  should  be  able  to  respond 
adequately  at  "last  minute"  to  most  combinations  or 
adverse  circumstances. 

Some  initial  confusion  on  intended  path(s)  or  movements (s) . 

Interference  from  other  traffic  may  create  some  degree  of 
confusion  or  uncertainty  for  average  driver. 

4  — 

5  — 

6  —    Very  unusual  situation;  will  "surprise"  many  unfamiliar 

drivers. 

Driver  required  to  make  major  change  in  driving  tactics 
from  those  employed  over  past  few  miles. 

At  least  a  "near  accident"  almost  expected  if  driver  is 
even  moderately  inattentive;  evasive  actions  likely  to 
be  required. 

Intended  pathway (s)  confusing  under  fairly  normal  traffic 

or  lighting  conditions. 
Other  traffic,  or  lack  of  it,  aggravates  situation  and 

misleads  driver  or  deprives  him  of  important  cues. 


Approach 

Rating 


0 

1 

2 

3 

4 

5 

A 

B 

C 

D 

Source:     Identification  of  Hazardous  Locations,  Report  No.  FHWA-RD-77-83 
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Figure  2 

INFORMATION  SYSTEM  DEFICIENCIES  RATING  FORM 


Ratings  * 

0  —    Information  for  required  decisions  complete  and  ambiguous. 

Signs,  markings,  delineation  in  good  repair,  clean,  highly 
visible . 

"Positive  guidance"  leads  driver  to  appropriate  path;  makes 

error  difficult. 
Approach  speeds  of  most  drivers  are  appropriate. 
Light  decision  load;  easy,  and  obvious. 

1  — 

2  — 

3  —    Some  information  lacking  or  somewhat  misleading. 

Signs  should  be  moved  or  augmented  for  better  visibility  or 

to  provide  more  decision  time. 
Visibility  of  signs,  markings,  and  delineation  barely 

adequate . 

Advisory  speed  information  should  be  changed  slightly,  or 
added . 

Medium  decision  load;  average  driver  will  be  able  to  handle 
situation,  but  may  be  a  little  uncomfortable. 

4  — 

5  — 

6  —    Important  information  missing. 

Complete  new  "information  system"  needed  —  design  and 
installation . 

Present  signs  and  markings  in  very  poor  condition;  need 
replacement . 

Speed  limit  and/or  advisory  speed  needed;  either  missing  or 

totally  inappropriate  at  present. 
"Positive  guidance"  on  appropriate  path  lacking;  a  clutter  of 

negative  delineation  only. 
Heavy  decision  load;  complete  attention  of  average  driver 

required;  a  "tense"  situation  at  best. 


Approach 

Rating 


0 

1 

2 

3 

4 

5 

6 

A 

B 

C 

D 

Source:     Identification  of  Hazardous  Locations,  Report  No.  FHWA-RD-77-83 
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6.       Site  Sketches  —  The  field  survey  data  was  used  to  prepare  a 
sketch  of  each  site  showing  the  pertinent  features.  These 
include  alignment,  grade,  roadway  dimensions,  approaches, 
ditches,  foliage,  roadside  objects,  traffic  control  devices, 
surface  type  and  condition,  sight  distance  and  surrounding 
features  that  may  affect  the  function  of  the  roadway.  The 
sketches  have  been  used  as  a  base  to  show  the  existing 
conditions,  accident  diagrams  and  recommended  improvements 
contained  in  the  site  analysis  section  of  this  report  (Chapter 
IV)  . 

D.      Calculate  Hazard  Index 


A  hazard  index  was  calculated  for  each  site.    The  hazard  index 
calculations  form  along  with  the  various  indicator  values  are  shown  in 
Figures  3  through  10.     The  factors  entering  into  the  hazard  index 
calculation  are  as  follows: 


Number  of  Accidents  —  The  average  annual  number  of  accidents 
for  the  four-year  period  from  1979  through  1982  was  used  to 
calculate  this  indicator  (see  Figure  3) . 

Accident  Rate  —  The  accident  rate  is  expressed  in  accidents 
per  million  vehicle  miles  of  travel.     The  average  daily 
traffic   (ADT)  as  determined  from  Montana  Department  of 
Highways  traffic  counts,  and  estimated  ADT  based  on  peak  hour 
counts  or  land  use,  were  used  to  compute  this  indicator  (see 
Figure  4) . 

Accident  Severity  --  Accident  severity  relates  property 
damages,  bodily  injuries  and  fatalities  to  dollar  costs.  The 
unit  costs  shown  in  Figure  4  were  used  to  calculate  this 
indicator  (see  Figure  5  and  Table  3) . 

Volume/Capacity  Ratio  —  The  1983  average  daily  traffic  and 
the  24-hour  capacity  (Level  of  Service)  as  calculated  using 
the  methods  set  forth  in  the  19G5  Highway  Capacity  Manual, 
were  used  to  calculate  this  indicator  (see  Figure  6) . 

Sight  Distance  —  Sight  distances  on  all  approaches  were 
determined  by  the  field  survey.     This  was  related  to  the 
required  stopping  distance  to  determine  the  indicator  value  of 
each  location   (see  Figure  7) . 

Driver  Expectancy  Problems  and  Information  System  Deficiencies 
—  The  average  rating  values  from  the  two  independent  field 
ratings  were  used  to  determine  the  values  for  these  two 
indicators   (see  Figures  1,  2,  8,  and  9). 
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Figure  5 
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Figure  6 
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Sight  Distance  Ratio  ( Desirable  ) 


INDICATOR  VALUES  FOR 
SIGHT  DISTANCE 

Figure  7 


Driver  Expectancy  Problems  Rating 


INDICATOR  VALUES  FOR 
DRIVER  EXPECTANCY 


re  8 
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Information  System  Deficiencies  Rating 


INDICATOR  VALUES  FOR  INFORMATION 
SYSTEM  DEFICIENCIES 

Figure  9 
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Figure  10 
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TABLE  3 


RELATIVE  SEVERITY  INDEX 


RSI 

TYPE  OF  ACCIDENT  Urban  Rural 

Multi-Vehicle ,  At  Intersection 

Enter  at  angle  $  4,300  $14,400 

From  same  direction  -  both  going  straight  2,800  5,100 

From  same  direction  -  one  turn,  one  straight  2,500  5,100 

From  same  direction  -  one  stopped  3,800  5,200 

From  same  direction  -  all  others  2,000  6,300 

From  opposite  direction  -  both  going  straight  4,400  20,000 
From  opposite  direction  -  one  left  turn,  one 

straight  4,400  15,400 

From  opposite  directions  -  all  others  2,700  3,800 

Not  stated  3,800  5,200 

Multi-Vehicle,  Non-Intersection 

Going  opposite  direction  -  both  moving  $  4,400  $19,600 

Going  same  direction  -  both  moving  2,900  8,100 

One  car  parked  1,600  2,400 

One  car  stopped  in  traffic  4,200  6,800 

One  car  entering  parked  position  1,900  2,300 

One  car  leaving  parked  position  1,200  2,700 

One  car  entering  alley  or  driveway  3,400  6,000 

One  car  leaving  alley  or  driveway  2,000  4,400 

All  others  1,700  7,600 

Not  stated  3,400  6,000 

Motor  Vehicle  with  Pedestrian,  At  Intersection 
and  Non-Intersection 

Vehicle  going  straight  $20,000  $49,000 

Vehicle  turning  right  13,600  11,200 

Vehicle  turning  left  17,100  11,200 

Vehicle  backing  20,600  11,200 

All  others  14,500  11,200 

Not  stated  11,200  11,200 
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TABLE  3 


RELATIVE  SEVERITY  INDEX  (Continued) 


TYPE  OF  ACCIDENT 


Urban 


RSI 


Rural 


Single  Vehicle,  at  Intersection 

Collision  with  train 
Collision  with  bicycle 
Injury  in  vehicle,  jacknifed 
Collision  with  fixed  object  in  road 
Overturned  in  road 
Left  road 

Single  Vehicle,  Non-Intersection 


$26,700 
13,100 
5,200 
5,500 
9,200 
5,200 


$39,100 
31,900 
2,000 
7,000 
7,500 
12,300 


Collision  with  train 

Collision  with  bicycle 

Injury  in  vehicle,  jacknifed 

Collision  with  fixed  object  in  road 

Overturned  in  road 

Left  road  at  curve 

Left  road  on  straight  road 


$26,700 
13,100 
5,200 
6,300 
10,000 
7,600 
5,200 


$39,100 
31,900 
2,000 
9,200 
9,400 
12,400 
10,500 


Other  One  Motor  Vehicle,  At  Intersection 
and  Non-Intersection 


Fell  from  moving  vehicle 
Collision  with  animal 
Collision  with  other  object 
All  others 
Not  stated 


$15,000 
4,800 
4,700 
5,200 
3,200 


$57,200 
1,800 
4,400 
2,000 
3,400 


Source:    National  Safety  Council 
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Hazard  Index  —  The  hazard  index  for  each  site  was  calculated 
by  combining  the  seven  hazard  rating  indices.  The  hazardness 
of  each  location  was  used  to  rank  the  sites. 

E.  Develop  Recommended  Improvement  Plans 

A  recommended  improvement  plan  has  been  developed  based  on  the 
layout  sketch,  accident  analysis,  field  notes,  traffic  volumes  and 
movements,  photos,  site  inspections  and  local  interviews.  The 
improvements  are  shown  on  the  location  sketch  for  each  site  contained  in 
Chapter  IV. 

Recommended  improvements  have  been  separated  into  two  categories: 

1.  Short  range  improvements  which  consist  of  traffic  control  and 
minor  geometric  modifications. 

2.  Long  range  improvements  including  items  such  as  major  changes 
in  alignment,  reconstruction,  new  construction  or 
recommendations  related  to  future  development  in  the  area. 

F.  Cost  Estimates 

The  cost  estimates  of  the  proposed  improvements  are  based  on  recent 
bid  prices  for  similiar  projects.     The  costs  are  based  on  contract 
prices  even  through  most  of  the  short-term  improvements  can  be 
accomplished  by  the  county  maintenance  crew. 

The  estimated  costs  are  used  to  determine  the  cost  factor  which  is 
the  improvement  cost  per  vehicle  entering  the  site  over  a  five-year 
period.     The  five-year  period  represents  the  reasonable  design  life  of 
the  improvements. 

Figure  10  is  used  to  determine  the  cost  factor  for  each  site. 

G.  Calculate  Priority  Index 

The  priority  index  is  determined  by  combining  the  hazard  index  and 
the  cost  index.     The  hazard  index  is  given  a  75  percent  weight  and  the 
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cost  index  is  weighted  25  percent.     These  calculations  are  shown  in 
Chapter  IV.     The  priority  index  is  used  to  rank  each  site  as  shown  in 
the  priority  listing  in  Chapter  III. 

H.      Benefit/Cost  Analysis 

The  Montana  Department  of  Highways  calculates  the  Benefit/Cost 
ratio  of  safety  improvements  in  order  to  set  priorities  for  on-system 
projects.     It  is  possible  that  in  the  future,  state  or  federal  funds  may 
be  made  available  for  off-system  improvements.     In  anticipation  of  this 
possibility,  the  Benefit/Cost  ratio  for  each  site  has  been  calculated 
using  the  MDOH  method. 
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CHAPTER  III 
SUMMARY  OF  RECOMMENDATIONS 


A.  Improvement  Priorities 

Table  4  shows  the  final  listing  of  improvement  priorities  based  on 
the  priority  index  which  takes  into  account  the  hazardousness  of  each 
site  and  the  cost  of  recommended  improvements.     The  hazard  index  is 
given  a  75  percent  weight  and  the  cost  factor  a  25  percent  weight. 

The  Benefit/Cost  ratio  calculated  using  the  Montana  Department  of 
Highway's  method,  is  also  shown  for  each  site. 

B.  Implementation 

The  priority  list  should  be  used  to  develop  an  improvement 
schedule.     The  highest  ranked  site  should  be  funded  first  and  as  funding 
becomes  available,  each  site  should  be  improved  according  to  its 
respective  rank. 

If  funds  are  not  available  to  complete  all  improvements,  traffic 
control  device  installation  should  be  funded  first.     These  are  generally 
the  most  cost  effective  improvements  and  can  be  accomplished  by  the 
county  maintenance  crew.    Widening,  reconstruction  or  new  construction 
improvements  could  be  delayed  until  funding  is  available. 

State  law  requires  that  all  traffic  control  devices  installed  on 
the  county  road  system  conform  to  the  standards  set  forth  in  the  Manual 
on  Uniform  Traffic  Control  Devices  for  streets  and  highways  (1978) .  The 
manual  also  specifies  installation  standards.     By  using  uniform  signs 
and  markings  and  uniform  placement,  the  driver  becomes  accustomed  to 
obtaining  clear  information  about  the  roadway  by  observing  these 
devices. 


TABLE  4 


IMPROVEMENT  PRIORITY  LIST 


Priority        Site  No.        Location  Index  Cost 

1  4  Intersection  of  County  Rest  71.94     $  840 

Home  Road  and  BNRR  tracks 

2  10  Curve  on  Strevell  Avenue  near        71.78  1,610 

Sacred  Heart  Cemetery 

3  9  Intersection  of  Fort  Keogh  66.53  1,120 

Road  and  U.S.  Highway  12 

4  5  Intersection  of  Whyttenhov  66.48  1,020 

Lane  and  BNRR  tracks 

5  1  Kinsey  Road  —  curve  13.7  miles    65.17  1,735 

northeast  of  Montana  Highway  22 

6  8  Intersection  of  Pumping  Plant        64.04  1,140 

Road  and  U.S.  Highway  12 

7  7  Pumping  Plant  Road  and  61.70  28,885 

Milwaukee,  St.  Paul  and  Pacific 
Railroad  crossing 

8  3  Kinsey  Road  —  curve  5.0  miles      56.83  3,950 

northeast  of  Montana  Highway  22 

9  2  Kinsey  Road  —  curve  9.5  miles      54.82  990 

northeast  of  Montana  Highway  22 

Total  cost  $41,290 


Note:     Sites  6  and  11  are  not  included  in  priority  list  due  to  no 
reported  accidents. 
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New  materials  such  as  flexible  delineators  should  be  considered, 
especially  in  areas  where  delineators  are  subjected  to  repeated 
vehicular  impacts. 

In  preparing  this  report,  conversations  with  county  road 
superintendents  revealed  that  several  counties  have  developed  unique 
methods  to  carry  out  their  county  road  programs.    For  example,  in  Valley 
County  the  road  superintendent  has  developed  a  lay-down  bridge  end 
hazard  marker  post  that  is  used  on  bridges  where  there  is  heavy  farm 
equipment  traffic.     The  county  road  superintendent  in  Custer  County  has 
a  program  for  constructing  precast  bridge  decks  during  the  winter 
months. 

An  exchange  of  road  construction  and  maintenance  methods  by 
counties  throughout  the  state  is  a  valuable  source  of  information  that 
may  result  in  cost  savings  and  statewide  uniformity. 

C.      On-Going  Program 

The  majority  of  the  improvements  recommended  in  this  report  are  low 
cost  and  can  be  included  in  the  county  maintenance  budget.  Following 
implementation  of  the  improvements,  the  annual  county  accident  report 
provided  by  the  Montana  Department  of  Justice,  Highway  Traffic  Safety 
Division,  should  be  used  to  determine  if  a  reduction  of  accidents  at  the 
improved  locations  has  resulted.    This  will  also  enable  the  county  road 
superintendent  to  determine  the  most  effective  safety  improvements. 

The  accident  cluster  map  which  will  be  provided  annually  can  be 
used  to  locate  other  high  accident  sites  that  can  be  targeted  for  future 
safety  improvements. 

The  methods  have  been  set  forth  in  detail  to  enable  the  county  to 
set  up  an  on-going  annual  safety  improvement  schedule. 
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The  following  is  a  summary  of  the  on-going  safety  improvement 
process : 


1.  Set  up  safety  improvement  schedule  to  implement  recommended 
improvements  set  forth  in  this  report,  in  order  of  priority 
and  as  funds  become  available. 

2.  Obtain  annual  plots  of  accidents  occurring  on  county  roads 
from  the  Montana  Department  of  Justice,  Highway  Traffic  Safety 
Division. 

3.  Use  annual  accident  plots  to  evaluate  effectiveness  of  safety 
improvements  that  have  been  implemented. 

4.  Use  annual  accident  plots  to  determine  high  accident  locations 
to  be  included  in  the  on-going  safety  improvement  program. 

5.  Obtain  detailed  accident  reports  for  the  selected  sites  from 
the  Department  of  Justice. 

6.  Develop  on-going  improvement  plan. 

D.      Funding  Sources 

The  funding  source  for  the  recommended  improvements  will  generally 
be  from  the  county  road  budget.     However,  there  are  several  state  and 
federal  programs  that  can  be  used  to  fund  special  improvements  on 
off-system  roads.     These  sources  are  described  below: 

Bridge  Replacement  Program  —  Fifteen  percent  of  the  federal 
funds  received  by  the  Montana  Department  of  Highways  for 
bridge  replacement  are  allocated  for  the  replacement  of 
bridges  on  county  off -system  roads.     Each  county  designates  a 
priority  bridge  for  replacement  and  funds  are  allocated 
according  to  need. 

Railroad  Crossing  Safety  Funds  —  The  Montana  Department  of 
Highways  rates  all  railroad  crossings  in  the  state  according 
to  the  degree  of  hazard.     This  takes  into  account  train 
volumes,  vehicular  traffic  volumes,  sight  distance  and  other 
site  characteristics.     Funds  are  allocated  statewide  based  on 
the  hazard  ratings. 


Coal  Board  Funds  —  County  roads  directly  impacted  by  coal 
extraction  activities,  may  be  eligible  for  funds  from  the 
State  Coal  Board. 

Coal  Board  Planning  Funds  —  Each  county  receives  an  annual 
allocation  of  planning  funds  from  the  State  Coal  Funds.  These 
funds  cannot  be  used  for  capital  expenditures  but  are 
earmarked  exclusively  for  planning  activities.     These  funds 
could  be  used  to  carry  out  engineering  studies  for  the 
on-going  safety  improvements  program. 

Montana  Department  of  Justice  Safety  Funds  —  This  project  has 
been  funded  by  the  Montana  Department  of  Justice,  Highway 
Traffic  Safety  Division.     The  Division  will  continue  to 
compile  accident  reports  for  each  county.     Some  funding  may  be 
available  to  carry  out  the  planning  for  the  on-going  safety 
improvement  program. 

The  Highway  Traffic  Safety  Division  has  also  funded  county 
road  traffic  counting  programs  by  providing  traffic  counting 
equipment . 

Federal  funding  legislation  allows  the  use  of  federal  funds  on 
off -system  road  improvements.     In  the  future,  these  funds  may 
be  available  through  the  Montana  Department  of  Highways. 
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CHAPTER  IV 
SITE  ANALYSIS 

This  chapter  presents,  in  detail,  the  analysis  of  each  of  the 
sites . 

The  information  for  each  site  consists  of  the  following: 

1.  General  location  map  showing  site  locations  within  the  county 

2.  Photos  of  the  sites 

3.  Sketch  plan  showing  existing  conditions 

4.  Sketch  plan  showing  recommended  improvements 

5.  Accident  summary 

6.  Hazard  index  and  priority  index  calculations 
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SITE  NO.  I  -  KINSEY  ROAD  -  CURVE  13. 7  MILES 

AIE  OF  MONTANA  HWY.  22 


North  Approach 


SITE  #1 

KINSEY  ROAD  --  CURVE  13.7  MILES  NORTHEAST  OF  MONTANA  HIGHWAY  22 


A.  Description 

This  site  is  a  curve  on  Kinsey  Road,  approximately  13.7  miles 
northeast  of  Montana  Highway  22  or  Federal  Aid  Primary  18. 

Kinsey  Road  provides  access  to  scattered  farms  and  ranches  along 
the  road  and  to  the  rural  community  of  Kinsey.     The  road  was  initially 
designed  as  a  secondary  highway  but  is  now  classified  as  an  off-system 
county  road.     The  road  is  paved  with  12-foot  travel  lanes  and  3-foot 
paved  shoulders. 

The  average  daily  traffic  is  estimated  to  be  840  vpd.    Traffic  in 
this  area  is  highly  seasonal  due  to  farm  to  market  traffic. 

The  curve  was  originally  delineated,  however,  a  number  of  the 
delineators  are  missing  and  there  is  evidence  of  vehicles  hitting  some 
of  the  remaining  delineators.    Figure  1-1  shows  existing  conditions. 

B.  Accident  Characteristics 

Four  accidents  occurred  at  this  location  during  the  four-year 
period  from  1979  through  1982. 

All  accidents  involved  a  singe  vehicle.     Two  involved  collisions 
with  livestock  in  the  roadway  and  two  involved  vehicles  leaving  the 
road. 

The  accidents  occurred  during  fall  and  winter  months.  Two 
accidents  were  during  the  weekend  and  two  during  weekdays.  Road 
conditions  were  icy  and  snow  packed  when  two  of  the  accidents  occurred 


and  dry  for  the  other  two.    Two  of  the  accidents  were  attributed  to 
excessive  speed. 

Accident  diagrams  are  shown  in  Figure  1-1.     Table  1-1  summarizes 
accident  characteristics  at  the  site. 


C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  Traffic  observed  during  the  field  survey  was  traveling  at  or 
above  55  miles  per  hour.     Two  of  the  accidents  were  attributed 
to  excessive  speed. 

2.  Two  of  the  accidents  were  collisions  with  animals  in  the  road. 

3.  Nighttime  accidents  indicate  that  delineation  should  be 
reestablished. 

4 .  Brush  along  the  west  side  of  the  curve  obscures  existing 
signing  and  shortens  sight  distance,  however,  existing  sight 
distance  is  adequate. 

5.  Existing  centerline  and  shoulder  stripes  are  worn. 

D.  Recommendations 


The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  1-2. 

1.  Install  two  30-inch  X  30-inch,  Wll-4,  cattle  crossing  signs  on 
both  sides  of  the  site.    These  signs  should  be  located  based 
on  local  knowledge  of  livestock  crossing  locations  and  may 
need  to  be  located  some  distance  on  either  side  of  the  site  in 
order  to  cover  the  major  crossing  locations.     Livestock  and 
deer  crossing  signs  for  the  entire  road  should  be  coordinated 
with  this  location. 

2.  Install  one  30-inch  X  30-inch,  Wl-2,  right  curve  sign  with  an 
18-inch  X  18-inch,  W13-1,  45  MPH  advisory  speed  plate  on  the 
west  approach  as  shown. 


3. 


Install  delineators  on  both  sides  of  curve  as  shown  — 
flexible  delineators  should  be  used  because  of  evidence  of 
vehicle  collisions  with  existing  delineators. 


4.  Trim  brush  and  trees  obscuring  existing  curve  sign  and 
advisory  speed  plate  on  north  approach  and  in  R/W  on  inside  of 
curve . 

5.  Maintain  centerline  and  shoulder  stripes. 

6.  Enforce  speed  limit. 

E.      Cost  Estimates 

Item  Quantity  Unit  Unit  Cost  Total  Cost 

Install  2-30"X30",  Wll-4, 

cattle  crossing  signs         2  ea. 

$180  $  360 

Install  30"X30",  Wl-2, 
left  curve  sign  with 
an  18"X18",  W13-1,  45  MPH 

advisory  speed  sign  1  ea.  $215  215 


Install  delineators  on 
both  sides  of  curve 

as  shown  43  ea.  $  20  860 

Trim  brush  and  trees  lump  sum  300 

Total  cost  $1,735 

F.      Hazard  and  Priority  Indices 


Based  on  ^he  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  54.22.  The  priority 
index  is  65.17.    The  calculations  are  shown  in  Table  1-2. 


Table  1-1 
ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 


1979  -  1982 


NUMBER  OF  ACCIDENTS 
BY  YEAR 


NUMBER  OF  ACCIDENTS  BY  DAY  OF  WEEK 


1979 

1980 

1981 

1982 

2 

1 

1 

Sun . 

Mon . 

Tue  s . 

Wed. 

Thurs.  , 

Fri. 

Sat. 

2 

1 

1 

NUMBER  OF  ACCIDENTS  BY  MONTH 


Jan . 

Feb. 

March 

Apri  1 

May 

June 

July 

Auq. 

Sept . 

Oct . 

Nov . 

Dec. 

2 

1 

1 

-  AM  - 

NUMBER  OF  ACCIDENTS  BY  T 

ME 

OF 

DAY 

-  PM  - 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

n 

15 

16 

17 

18 

19 

20 

21 

22 

2<t 

1 

1 

1 

1 

NUMBER  OF  ACCIDENTS 


BY  L 

GHT  CONDIT 

ONS 

)ay- 

!  ight 

Dark 

Dawn 

Pusk 

1 

3 

NUMBER  OF  ACCIDENTS 


NUMBER  OF  ACCIDENTS 


BY  ROAD  COND 

TIONS 

Dry 

Wet 

Snow 

1  ce 

Qrhe.r 

2 

1 

1 

C 1  p.a  r 

Ra  i  n 

Snnw 

Fog 

3 

1 

NUMBER  OF  ACCIDENTS  BY  ACCIDENT  TYPE 


Ang  1  e 

Turn 

Rear 
End 

F  i  xed 
Obiect 

Ped. 

Animal 

S  i  de- 
SWipe 

Non-Col 

Head- 
on 

Backing 

1 

2 

1 

Nc 
Violat. 

Dr i  nki  nq 

Reckl esi 
Dr i  v  i  nq 

Speed 

Right- 
of-Way 

1 mp roper 
Pass  i  nq 

1 mpropei 
Backing 

•  Imp rope 
Turn  i  nq 

Other 

2 

2 

NUMBER  OF  ACCIDENTS  BY  SEVERITY 


I nj  ury 

Fata  1 i  ty 
Property 
Dam.  Only 
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1980 

1981 

1982 

2 

1 

1 

NUMBER  OF  ACCIDENTS 
ALCOHOL  INVOLVED 


0 


Table  1-2 
HAZARD  INDEX  CALCULATION 


Site  Number  1  Date         December  198-3 


Site  Description  Kinsey  Road  --  curve  13.7  miles  northeast  of 


Montana  Highway  22 


Indicator 

Data 
Va  Luc 

Indicator 
Value 

Weiaht 

Partial 
H.I. ' s 

Number  of  Accident:; 

1  .  00 

acc/yr 

25 

X 

0.1C4 

/,  in 

Accident  Rate 

3 . 81 

acc/IIVE 

68 

X 

0.225 

1  C  OA 

15  . 30 

Accident  Severity 

10,800 

dollars 

66 

X 

0.191 

12.61 

Volume/Capacity 
Ratio 

0JL5_ 

30 

X 

2.46 

Sight  Distance 
Ratio 

1.00 

(wt . ave . 

) 

32 

X 

0.074 

2.37 

Driver  Expectancy 

3.00 

(wt .ave , 

) 

51 

X 

0.140 

7.60 

Information  System 
Deficiencies 

5  .00 

(wt .ave . 

) 

85 

X 

0.115 

9.78 

Hazard  Index:  54.22 


Cost  of  Recommended  Improvements:  $  1 ,  735 

Cost  Factor:  98 


Priority  Index  *  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
54.22      x  .75  +98  x  .25  =  65.17 
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SITE  NO.  2  -  KINSEY  ROAD  -  CURVE  9. 5  MILES 

AIE  OF MONTANA  HWY.  22 


West  Approach 


SITE  #2 

KINSEY  ROAD  —  CURVE  9.5  MILES  NORTHEAST  r>F  MONTANA  HIGHWAY  22 


A.  Description 

This  site  consists  of  a  curve  on  Kinsey  Road  approximately  9.5 
miles  northeast  of  Montana  Highway  22  or  Federal  Aid  Primary  18. 

Kinsey  Road  provides  access  to  scattered  farms  and  ranches  along 
the  road  and  to  the  rural  community  of  Kinsey.     The  road  was  initially 
designed  as  a  secondary  highway  but  is  not  classified  as  an  off-system 
county  road. 

The  road  is  paved  with  12-foot  travel  lanes  and  3-foot  paved 
shoulders. 

The  average  daily  traffic  is  estimated  to  be  840  vpd.    Figure  2-1 
shows  existing  conditions. 

B.  Accident  Characteristics 

Three  accidents  occurred  at  this  location  during  the  four-year 
period  from  1979  to  1982. 

All  accidents  involved  vehicles  leaving  <-he  road  on  the  curve.  Two 
accidents  occurred  during  the  early  morning  hours  and  ^he  other  during 
the  afternoon.     Road  conditions  were  dry  and  the  weather  was  clear. 
Driver's  ages  were  21,  17  and  17. 

Accident  diagrams  are  shown  in  Figure  2-1.    Table  2-1  summarizes 
accident  characteristics  at  the  site. 


C.  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  Traffic  observed  during  the  field  survey  was  traveling  at  or 
above  55  MPH . 

2.  Nighttime  accidents  indicate  the  need  for  better  delineations. 

3.  The  curve  is  well  designed  with  adequate  superelevation. 

D.  Recommendations 

The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  2-2. 

1.  Install  delineators  on  outside  of  curve  (bi-directional). 

2.  Install  four  18-inch  X  24-inch,  Wl-8,  chevron  alignment  signs 
on  east  end  of  curve  as  shown  (final  location  to  be  determined 
by  field  observation) . 

3.  Add  two  18-inch  X  18-inch,  W13-1,  45  MPH  advisory  speed  plates 
to  existing  curve  signs. 

4.  Enforce  speed  limit. 

5.  Maintain  center  line  and  shoulder  stripes. 

E.  Cost  Estimates 

Item  Quantity  Unit  Unit  Cost  Total  Cost 

Install  delineators  on 
outside  of  curve 

(bi-directional)  20  ea.  $  20  $400 

Add  18"X18",  W13-1,  45 
MPH  advisory  speed  signs 

to  existing  curve  signs      2  ea.  $  35  70 

Install  four  18"X24",  Wl-8, 

chevron  alignment  signs      4  ea.  $130  520 

Total  cost  $990 


F.      Hazard  and  Priority  Indices 

Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  40.09.  The  priority 
index  is  54.82.     The  calculations  are  shown  in  Table  2-2. 


Table  2-1 
ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 


1979  -  1982 


NUMBER  OF  ACCIDENTS 
BY  YEAR 


NUMBER  OF  ACCIDENTS  BY  DAY  OF  WEEK 


1979 

1980 

1981 

1982 

1 

1 

1 

Sun . 

Mon . 

Tues. 

Wed. 

Thurs . 

Fri. 

Sat. 

1 

2 
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Feb. 
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Dec. 
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1 

1 

-  AM  - 
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ME 

OF 
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3 

5 

6 

7 

8 
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1 

2 
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3 

C 1  e.a  r 

Ra  i  n 

Snnw 

Fng 

3 

NUMBER  OF  ACCIDENTS  BY  ACCIDENT  TYPE 


Ang  1  e 

Turn 

Rear 
End 

Fi  xed 
Object 
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S  i  de- 

swipe 

Non-Col 

Head- 
on 

Backing 

1 

2 

NUMBER  OF  ACCIDENTS  BY  POSSIBLE  VIOLATION 


No 
Violat. 

Dri  nki  nq 

Reck  1 es? 
Dri  vinq 

Speed 

Right- 
of-Way 

1 mp roper 
Pass  i  nq 

Impropei 
Backing 

•  Imp  rope 
Turn  i  nq 

Other 

1 

2 

NUMBER  OF  ACCIDENTS  BY  SEVERITY 


I  n j  ury 

Fatal i  ty 
Property 
Dam.  Only 


1979 

1980 

1981 

1982 

l 

1 

1 

NUMBER  OF  ACCIDENTS 
ALCOHOL  INVOLVED 
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Table  2-2 
HAZARD  INDEX  CALCULATION 


Site  Number 
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SITE  NO.  3-KINSEY  ROAD- CURVE  5.0  MILES 

NE  OF  MONTANA  HWY.  22 


South  Approach 


Mid-  Curve 


SITE  #3 

KINSEY  ROAD  ~  CURVE  5.0  MILES  NORTHEAST  OF  MONTANA  HIGHWAY  22 


A.  Description 

This  site  is  a  curve  on  Kinsey 
northeast  of  Montana  Highway  22  and 
Creek  Bridge. 


Road  approximately  5.0  miles 

0.9  miles  northeast  of  the  Sunday 


Kinsey  Road  provides  access  to  scattered  farms  and  ranches  along 
the  road  and  to  the  rural  community  of  Kinsey.    The  road  was  originally 
designed  as  a  secondary  highway  but  is  not  classified  as  an  off-system 
county  road. 

The  road  has  a  paved  surface  with  12-foot  travel  lanes  and  3-foot 
paved  shoulders. 

The  average  daily  traffic  is  estimated  to  be  840  vpd.    Traffic  in 
this  area  is  highly  seasonal  due  to  farm  to  market  traffic. 

The  cut  on  the  east  side  of  the  south  approach  was  widened  when 
fill  material  was  removed  by  the  county.     There  is  a  steep  embankment  on 
the  west  side  of  the  south  approach.     In  1979,  a  westbound  vehicle  left 
the  road  at  this  point  resulting  in  a  fatality.     Figure  3-1  shows 
existing  conditions. 

B.      Accident  Characteristics 

Three  accidents  occurred  at  this  site  during  the  four-year  period 
from  1979  to  1982. 

Two  of  the  accidents  were  in  1979  and  one  in  1980.     The  accidents 
occurred  on  a  Thursday,  Friday,  and  Saturday.     One  occurred  in  the 


spring  and  the  other  two  during  fall  and  winter.     Road  condition  was  dry 
for  all  three  accidents.    Two  of  the  accidents  involved  single  vehicles 
leaving  the  road,  the  other  accident  was  a  collision  with  a  cow  in  the 
road.    One  accident  resulted  in  a  fatality. 

Accident  diagrams  are  shown  in  Figure  3-1.    Table  3-1  summarizes 
accident  characteristics  at  the  site. 


C.  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis : 

1.  Traffic  observed  during  the  field  survey  was  traveling  at  or 
above  55  MPH. 

2.  Nighttime  accidents  indicate  the  need  for  delineation. 

3.  The  curve  is  well  designed  with  adequate  superelevation. 

4.  Animal  collision  indicates  need  for  signing. 

5.  The  outside  of  the  curve  is  on  a  10-foot  fill  and  has  a  steep 
side  slope. 

D .  Recommendations 


The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  3-2. 

1.  Install  two  30-inch  X  30-inch,  Wll-4,  cattle  crossing  signs  on 
both  sides  of  the  site.    These  signs  should  be  located  based 
on  local  knowledge  of  livestock  locations  and  may  need  to  be 
located  some  distance  on  either  side  of  the  site  in  order  to 
cover  the  major  crossing  locations.    Livestock  and  deer 
crossing  signs  for  the  entire  road  should  be  coordinated  with 
this  location. 

2.  Install  one  30-inch  X  30-inch,  Wl-2,  right  curve  sign  with  an 
18-inch  X  18-inch,  W13-1,  45  MPH  advisory  speed  plate  on  the 
south  approach. 


3. 


Add  an  18-inch  X  18-inch,  W13-1,  45  MPH  advisory  speed  plate 
to  the  existing  curve  sign  on  the  east  approach. 


4.  Install  bi-directional  delineators  on  the  outside  of  curve 

5.  Install  guard  rail  on  the  outside  of  curve. 

6.  Maintain  center  line  and  shoulder  stripes. 

7.  Enforce  speed  limit. 

E.      Cost  Estimates 


Item 


Quantity 


Install  2-30"X30",  Wll-4, 
cattle  crossing  signs 

Install  30"X30" ,  Wl-2, 
right  curve  sign  with 
an  18"X18",  W13-1,  45 
MPH  advisory  speed 
plate 

Add  an  18"X18",  W13-1, 
45  MPH  advisory  speed 
plate  to  existing  sign 

Install  bi-directional 
delineators  on  outside 
of  curve 


32 


Install  guard  rail  on 

outside  of  curve  300 


Unit 


ea. 


ea. 


ea. 


ea. 


Unit  Cost 


$180 


$215 


$  35 


$  20 


lin.  ft.  $  4 

Total  cost 


Total  Cost 


$  360 


$  215 
$  35 

$  640 

$2,700 
$3,950 


F.      Hazard  and  Priority  Indices 


Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  44.11.  The  priority 
index  is  56.83.     The  calculations  are  shown  in  Table  3-2. 


Table  3-1 
ACCIDENT  SUMMARY 


SITE  NUMBER  3   ACCIDENT  PERIOD  1979  -  1982 


NUMBER  OF  ACCIDENTS 
BY  YEAR 


NUMBER  OF  ACCIDENTS  BY  DAY  OF  WEEK 
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Wet 
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3 

Clear 

Ra  i  n 

Snnw 

Fng 

3 
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Turn 
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Head- 
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Backi  ng 
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l 

1 
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Speed 
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of-Way 
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Backing 
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■ 

Other 

1 
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Property 
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NUMBER  OF  ACCIDENTS  BY  SEVERITY 


1979 
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1 

1 

l 
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Table  3-2 


IIA'.'.APD  INDEX  CALCULATION 
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SITE  NO  4-  INTERSECTION  OF  COUNTY  REST  HOME  ROAD 
AND  BURLINGTON  NORTHERN  RAILROAD  TRACKS 


West  Approach  -  Milwaukee,  St.  Paul,  and  Pacific 


West  Approach  -  Burlington  Northern 


SITE  #4 

INTERSECTION  OF  COUNTY  REST  HOME  ROAD  AND  BURLINGTON 
NORTHERN  RAILROAD  TRACKS 

A.  Description 

This  site  is  the  grade  crossing  of  the  county  rest  home  road  and 
the  Burlington  Northern  Railroard  tracks. 

The  road  provides  access  to  the  county  shops  and  county  rest  home. 

The  average  daily  traffic  is  estimated  to  be  610  vpd.    The  county 
shops  and  rest  home  create  high  peaks  of  traffic  during  morning  and 
evening  hours  and  shift  changes  at  the  rest  home.    There  is  also  a  heavy 
volume  of  visitor  trips  to  the  rest  home,  some  by  persons  who  are 
unfamiliar  with  the  characteristics  of  the  road  and  crossing.  Traffic 
on  the  Burlington  Northern  track  is  12  freights  per  day.     The  Milwaukee, 
St.  Paul  and  Pacific  track  is  inactive. 

The  crossing  had  a  Montana  Department  of  Highways  hazard  rating 
index  of  322.1  placing  it  221st  in  the  state.    For  this  reason,  flashing 
light  signals  were  installed.    The  adjusted  hazard  index  with  signals  is 
64.4. 

There  are  two  abandoned  tracks  crossing  the  road  on  the  north  side 
of  the  main  line.    The  abandoned  tracks  on  the  north  approach  is  the 
Milwaukee,  St.  Paul  and  Pacific  line  which  should  be  removed  along  with 
the  crossbucks  during  salvage  operations.    The  section  of  abandoned 
track  just  north  of  the  main  line  is  not  connected  at  either  end  and 
should  be  removed  by  Burlington  Northern. 

Figure  4-1  shows  existing  conditions. 


B.      Accident  Characteristics 


Six  accidents  occurred  at  this  site  during  the  ^ive-year  period 
from  1979  through  1983  (accident  data  was  available  for  1983)  . 

Four  of  the  accidents  occurred  on  Tuesday,  however,  no  particular 
traffic  pattern  has  been  determined  that  would  contribute  to  accidents 
on  that  particular  day.    All  accidents  occurred  during  spring  and  summer 
months,  two  were  during  wet,  rainy  conditions.    Four  accidents  occurred 
during  the  morning  hours  from  6:00  AM  to  8:00  AM,  indicating  they  were 
work  trips.    Five  of  the  accidents  occurred  during  daylight  hours,  the 
other  was  at  dawn.     Two  accidents  involved  collisions  with  trains,  two 
were  between  eastbound  turning  vehicles  and  vehicles  attempting  to  pass. 
Accident  records  prior  to  1979  also  showed  two  similar  accidents.  The 
remaining  two  were  single  vehicles  leaving  the  road.    One  accident 
resulted  in  injuries,  all  others  resulted  in  property  damage  only. 

Accident  diagrams  are  shown  in  Figure  4-1.    Table  4-1  summarizes 
accident  characteristics  at  the  site. 

C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  Peak  hours  occur  during  morning  and  evening  home  to  work  and 
work  to  home  hours . 

2.  The  rest  home  attracts  visitors  who  may  be  unfamiliar  with  the 
characteristics  of  the  road  and  railroad  crossing. 

3.  The  depression  on  the  north  approach  between  the  abandoned 
Milwaukee,  St.  Paul  and  Pacific  track  and  the  Burlington 
Northern  track,  limits  sight  distance  at  this  approach. 

4.  Vehicles  passing  eastbound  vehicles  turning  into  the  rest  home 
road  resulted  in  two  accidents. 

5.  The  main  line  track  crossing  is  rough. 


D.  Recommendations 

The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  4-2. 

1.  Install  a  36-inch,  W10-1,  railroad  crossing  sign  on  the  north 
approach . 

2.  Stripe  for  no  passing  750  feet  east  and  west  of  the 
intersection  of  the  rest  home  road  and  the  frontage  road. 

3.  Install  two  36-inch  X  48-inch  X  48-inch,  W14-3,  no  passing 
signs  on  the  left  shoulders  of  the  east  and  west  approaches  of 
the  frontage  road  and  the  intersection  of  the  rest  home  road. 


4.  Install  a  36-inch  X  36-inch,  W10-4,  left  side  road  railroad 
crossing  sign  with  a  W10-5  supplemental  panel,  on  the  west 
approach  of  the  frontage  road  and  the  intersection  of  the  rest 
home  road. 

5.  Remove  Milwaukee,  St.  Paul  and  Pacific  track  and  crossbucks 
and  abandoned  section  of  the  Burlington  Northern  track. 

6.  Cut,  fill  and  resurface  the  north  approach  of  the  rest  home 
road  north  of  the  Burlington  Northern  tracks  to  provide  a 
gradual  slope  and  improve  sight  distance. 

7.  Improve  main  line  railroad  crossing  by  replanking  or 
installing  rubber  crossing  pads. 


E. 


Cost  Estimates 


Item 

Install  36",  W10-1, 
railroad  crossing 
sign 


Quantity 


Unit 


ea. 


Unit  Cost 


$180 


Total  Cost 


$  180 


Stripe  no  passing 


2-1,500' 


4"  line- 
lin. ft . 


IOC 


$  300 


Install  36"X48"X48", 
W14-3,  no  passing 
signs  2 

Cut  and  fill  approach1  670 


ea. 

c.y , 


$180 
$  4 


$  360 
$  2,680 


Long  range  improvements  —  not  included  in  total  cost 


Item 


Quantity 


Unit 


Unit  Cost 


Total  Cost 


Remove  abandoned 

track  and  crossbucks 


2 


Not  Applicable 


Improve  crossing  surface 


Not  Applicable 


Total  cost 


840 


F.      Hazard  and  Priority  Indices 

Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  63.25.  The  priority 
index  is  71.94.     The  calculations  are  shown  in  Table  4-2. 


To  be  done  by  others  —  track  and  crossbuck  removal  by  railroad 
salvage  contract. 

Not  a  safety  improvement  —  possible  funding  from  Montana  Department 
of  Highways  or  Burlington  Northern  Railroad. 


Table  4-1 
ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 
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NUMBER  OF  ACCIDENTS 
BY  YEAR 


NUMBER  OF  ACCIDENTS  BY  DAY  OF  WEEK 
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3 

2 
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■ Imprope 
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l 
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*1983  accidents  were  included  in  this  total. 


Table  4-2 
HAZARD  INDEX  CALCULATION 

.Site  Numbor  4  Date        January  1984 

3ite  Description   County  Rest  Home   (MURN)  Road  and  

Burlington  Northern  Railroad  tracks 


Data                   Indicator  Partial 

Indicator  Va  L _ue   Value  Weight   H .  I .  '  s 

Number  of  Accident:;        1 .20*  acc/yr          27  X      0.164  =  4 .43 

Accident  Rate                  5 .39     acc/MVE        83  X      0.225  =  18.68 

Accident  Severity        18,833     dollars        82  x      0.191  =  15 .66 

Volume/Capacity 

Ratio                            0.11                       28  x      0.082  =  2.30 
Sight  Distance 

Ratio                             °-5Q     (wt.ave.)  100  X      0.074  =  7 A0 

Driver  Expectancy           3 .30     (wt.ave.)    56  x      0.140  =  8.34 

Information  System 

Deficiencies                3 .30     (wt.ave.)    56  x      0.115  =  6.44 

Hazard  Index:  63.25  

Cost  of  Recommended  Improvements:  $840 

Lost.  Factor:  98 


Priority  Index  »  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
63.25       X  .75  +        98  x  ,25  =  71.94 


^Includes  1983. 
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SITE  NO  5  -  INTERSECTION  OF  WHYTTENHOV  LANE 

AND  BURLINGTON  NORTHERN  RAILROAD  TRACKS 


East  Approach 


SITE  #5 

INTERSECTION  OF  WHYTTENHOV  LANE  AND 
BURLINGTON  NORTHERN  RAILROAD  TRACKS 

A.  Description 

This  site  is  located  at  the  grade  crossing  of  Whyttenhov  Lane  and 
the  Burlington  Northern  Railroad  tracks  just  northwest  of  the 
intersection  of  Whyttenhov  Lane  and  the  frontage  road  (former  P-17) . 

The  road  provides  access  to  a  residential  area  west  of  the  tracks. 

The  road  has  a  gravel  surface  which  is  24  to  27  feet  wide. 

The  average  daily  traffic  is  estimated  to  be  370  vpd.    Traffic  on 
the  Burlington  Northern  track  is  12  freights  per  day.    The  Milwaukee, 
St.  Paul  and  Pacific  (MSPP)  track  is  inactive. 

The  crossing  has  a  Montana  Department  of  Highways  *  hazard  rating 
index  of  197.1.    This  was  adjusted  to  64.4  with  the  installation  of 
flashing  light  signals.    The  crossing  is  currently  scheduled  to  have 
lift  arms  installed. 

The  inactive  Milwaukee,  St.  Paul  and  Pacific  track  is  located  250 
feet  northwest  of  the  BNRR  crossing.    The  roadway  curves  90  degrees  just 
northwest  of  this  crossing.    This  curve  was  necessary  to  cross  both 
tracks  with  a  perpendicular  crossing.     The  removal  of  the  MSPP  track 
will  allow  the  curve  to  be  reconstructed  with  a  larger  radius. 

Figure  5-1  shows  existing  conditions . 

B.  Accident  Characteristics 

Six  accidents  occurred  at  this  site  during  the  four-year  period 
from  1979  to  1982. 


Four  of  the  accidents  were  in  1979  and  two  in  1982 .     Five  occurred 
on  weekdays  and  one  on  the  weekend.    Four  occurred  during  winter  months 
when  the  road  condition  was  wet,  snowpacked  or  icy.     The  accidents  were 
equally  split  between  daylight  and  dark  hours.    Two  accidents  involved 
sideswipe  collisions  on  the  curve  southwest  of  the  railroad  crossing. 
One  train/vehicle  accident  occurred  on  the  Milwaukee  track.    This  track 
is  now  inactive.    Speed  was  listed  as  a  contributing  factor  in  two  of 
the  accidents.    There  were  no  fatalities  or  injuries  in  any  of  the 
accidents. 

Accident  diagrams  are  shown  on  Figure  5-1.     Table  5-1  summarizes 
accident  characteristics  at  the  site. 

C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  The  BNRR  crossing  is  scheduled  for  automatic  gates  by  the 
Montana  Department  of  Highways. 

2.  The  curve  southwest  of  the  railroad  crossing  is  very  sharp 
resulting  in  two  sideswipe  accidents  (R  =  100'). 

D .  Recommendations 

The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  5-2. 

1.  Install  30-inch  X  30-inch,  Wl-2,  right  curve  sign  with  W13-1, 
15  MPH  advisory  speed  plate  on  southwest  approach  and  a 
30-inch  X  30-inch,  Wl-2,  left  turn  sign  on  the  east  approach. 

2.  Install  48-inch  X  24-inch,  Wl-6,  left  and  right  large  arrow 
signs  on  outside  of  curve  northwest  of  Milwaukee,  St.  Paul  and 
Pacific  track. 

3.  Install  36-inch,  W10-1,  railroad  crossing  sign  on  northwest 
approach  to  Burlington  Northern  Railroad  track. 


4.  Remove  abandoned  utility  pole  on  northwest  side  of  northwest 
approach  to  the  BNRR  tracks. 

5.  Install  automatic  gates  at  BNRR  crossing  (scheduled  by  MDOH) . 

6.  Stripe  frontage  road  (former  P-17)  for  no  passing  from 
Whyttenhov  Lane  intersection,  southwest  to  the  intersection 
with  1-94  by-pass  route.    Maintain  present  no  passing  striping 
for  southwest  bound  traffic. 

7.  Remove  Milwaukee,  St.  Paul  and  Pacific  track  and  crossbucks. 

8.  Reconstruct  curve  northwest  of  Milwaukee,  St.  Paul  and  Pacific 
railroad  crossing.     Increase  radius  and  lower  former  track 
crossing. 


E.      Cost  Estimates 


Item 


Quantity 


Unit 


Unit  Cost 


Total  Cost 


Install  2-30"X30",  Wl-2, 
left  and  right  turn 
signs  with  W13-1,  15  MPH 
advisory  speed  plates  2 

Install  48"X24"  large 

arrow  signs  2 

Install  36",  W10-1, 

railroad  crossing  sign  1 

Remove  abandoned  utility  pole 

Install  automatic  gates 
at  BNRR  crossing 

Stripe  frontage  road  for 
no  passing  (northeast 
bound  traffic)  2-1,000' 


ea. 


ea. 


ea. 


$215 


$210 


$180 


Utility  Company 
Committed  Project  —  MDOH 


4"line- 
lin.ft. 


$  430 


$  420 


180 


10C 


$  200 


Remove  MSPP  track  and  crossbucks 

Reconstruct  curve  and 
lower  RR  grade 


Railroad  Salvage 

Lump  Sum^~ 

Total  cost 


$2,000 
$1,230 


Long  range  —  not  included  in  total  cost. 


F.      Hazard  and  Priority  Indices 

Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  56.31.  The  priority 
index  is  66.48.    The  calculations  are  shown  in  Table  5-2. 


Table  5-1 
ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 
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NUMBER  OF  ACCIDENTS 
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Table  5-2 
HAZARD  INDEX  CALCULATION 

Site  Number  }  Date        January  1984-  

Site  Description  Intersection  of  Whyttenhov  Lane  and  Burlington 


Northern  Railroad  tracks 


Indicator 

Uillcl                                   Xllli  i-l_Cl  H.'JL 

Value  Value 

Weioht 

r  ciL   .  l(il 

h.  's 
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1-50    «cc/vr  30 

X 

0  1^4 

4  .92 
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s  : 

$1,020 

Cost.  Factor:  97 


Priority  Index  »  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
56.31       x  .75  +97  x  .25  =  66.48 
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SITE  NO.  6-LEIGHTON  BOULEVARD  AT  1-90  UNDERPASS 


West  Approach 


SITE  #6 

LEIGHTON  BOULEVARD  AT  1-90  INTERPASS 


A.  Description 

This  site  is  located  at  the  Leighton  Boulevard  underpass  of 
Interstate  90,  east  of  Miles  City. 

The  underpass  is  20  feet  wide  and  the  roadway  has  a  width  of  18  to 
20  feet.    The  underpass  operates  as  a  one-lane  crossing.    The  road  has  a 
gravel  surface. 

The  road  provides  the  only  access  to  the  Custer  County  sanitary 
landfill.     Access  is  also  provided  to  Montana-Dakota  Utilities  (MDU) 
operations  facilities.    The  underpass  is  skewed  to  the  roadway  making  it 
impossible  to  see  opposing  traffic  from  either  approach.    When  the  site 
survey  was  conducted,  the  landfill  had  not  been  opened  and  travel 
through  the  underpass  was  primarily  by  workers  at  the  MDU  facility  or 
workers  contructing  the  landfill  road.    This  traffic  had  directional 
peaks  with  most  of  the  traffic  eastbound  in  the  morning  and  westbound  in 
the  afternoon,  which  helped  to  reduce  conflicts  at  the  underpass. 
Perhaps  for  this  reason,  it  was  observed  that  very  little  caution  was 
taken  at  the  underpass  and  speeds  were  high,  considering  the  limited 
sight  distance  at  the  approaches. 

With  the  opening  of  the  landfill,  traffic  conflicts  at  the 
underpass  have  increased  significantly.     Landfill  traffic  occurs 
throughout  the  day  and  is  equal  in  both  directions  at  peak  periods  which 
greatly  increases  conflicts  at  the  underpass. 

At  the  time  of  the  field  survey,  average  daily  traffic  was 
estimated  to  be  625  vpd.     Construction  activity  traffic  may  decrease  in 
the  future,  however,  the  landfill  traffic  is  expected  to  more  than  equal 
the  decrease  resulting  in  a  future  ADT  of  800  vpd. 


Figure  6-1  shows  existing  conditions. 

B.  Accident  Characteristics 

This  location  had  no  reported  accidents  during  the  four-year  period 
from  1979  through  1982.     Traffic  volumes  during  that  period  were 
probably  very  low.    The  new  activities  on  the  east  side  of  1-90  are  now 
generating  significant  volumes  of  traffic  and  the  existing  conditions 
make  it  highly  likely  that  accidents  will  occur  at  this  location. 

At  the  request  of  the  county  road  superintendent,  the  site  was 
surveyed  and  has  been  included  in  the  analysis,  however,  the  site  is  not 
included  in  the  hazard  index  ranking  because  there  have  been  no  reported 
accidents  during  the  study  period. 

C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey: 

1.  Existing  traffic  volumes  are  primarily  trips  by  workers  of  the 
MDU  facilities  and  construction  workers  of  the  sanitary 
landfill  and  access  road  on  the  east  side  of  1-90. 

2.  Future  traffic  to  the  landfill  will  result  in  a  high  accident 
potential  at  the  Leighton  Boulevard  underpass  of  1-90. 

3.  The  skewed  underpass  limits  approach  sight  distance  to  the 
length  of  the  underpass  (125  feet) . 

4.  Right-of-way  for  alternate  alignment  on  the  west  side  of  the 
underpass  is  limited,  by  both  a  residence  on  the  north  side  of 
the  road  and  a  drainage  channel  on  the  south  side  of  the  road. 
The  east  side  right-of-way  is  also  limited  by  the  MDU 
facilities . 


D.  Recommendations 


1.      Realign  roadway  on  east  side  of  underpass,  separate  eastbound 
and  westbound  traffic  lanes  by  relocating  the  westbound  lane. 


2.  Install  two  24-inch  X  30-inch,  R2-1,  20  MPH  speed  limit 
signs  on  each  end  of  the  median  on  south  approach. 

3.  Install  24-inch  X  30-inch,  R4-7b,  keep  right  signs  on  each  end 
of  median  on  south  approach. 

4.  Install  two  36-inch  X  36-inch,  W12-2,  13' 6"  low  clearance 
signs  on  each  end  of  structure. 

5.  Install  24-inch  X  36-inch,  R10-6,  stop  here  on  red  sign  on 
west  approach  to  underpass. 

6.  Install  36-inch  X  36-inch,  W3-3,  signal  ahead  sign  on  west 
approach  to  underpass. 

7.  Install  a  traffic  signal  at  the  west  bridge  approach  activated 
by  a  loop  detector  located  on  the  westbound  lane  of  the  east 
underpass  approach. 

Remarks :     The  foregoing  recommendations  should  be  implemented 
following  a  detailed  analysis  of  the  operation  of  the  existing  facility. 
During  the  field  survey,  landfill  traffic  was  not  using  the  road.  The 
accident  rate,  congestion  and  delays  occurring  at  the  underpass  should 
be  evaluated  to  determine  the  level  of  improvement  that  should  be 
implemented.    The  peak  traffic  will  probably  occur  during  the  spring  and 
summer  months  when  yard  trimmings  and  spring  cleanup  refuse  is  added  to 
the  normal  household  solid  waste. 

A  lower  level  of  improvement  could  be  implemented  if  traffic 
problems  are  not  as  serious  as  anticipated.    This  could  include  sight 
distance  at  the  underpass  and  a  yield  sign  on  one  of  the  approaches. 

E.      Cost  Estimates"'" 

Item  Quantity  Unit  Unit  Cost  Total  Cost 

Reconstruct  roadway  on 
east  and  west  sides 

of  underpass  2,133  s.y.  $     7.00  $14,900 


These  costs  are  based  on  preliminary  estimates  and  may  vary 
substantially  subject  to  final  design  which  is  beyond  the  scope  of 
this  project. 


Item 


Quantity  Unit  Unit  Cost  Total  Cost 


Install  24"X30",  R4-7b, 
keep  right  signs 

Install  36"X36" , 
W12-2,  13'6"  low 
clearance  signs 

Install  24"X36",  R10-6, 
stop  here  on  red  sign 

Install  36"X36" ,  W3-3, 
signal  ahead  sign 

Install  traffic  signal 
and  detector  loop 


ea. 


ea. 


ea. 


ea. 


$160 


$225 


$180 


$225 


ea.  $8,200 
Total  cost 


320 


$  450 


$  180 


$  225 


$  8,200 


$24,275 


F.      Hazard  and  Priority  Indices 


No  hazard  or  priority  can  be  calculated  for  this  site  due  to 
absence  of  accident  experience. 
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SITE  NO.  7 -PUMPING  PLANT  ROAD  AND  CROSSING  OF 

MILWAUKEE,  ST  PAUL,  AND  PACIFIC  R.R.  TRACKS 


South  Approach 


SITE  #7 

PUMPING  PLANT  ROAD  AND  CROSSING  OF  MILWAUKEE, 
ST.   PAUL  AND  PACIFIC  RAILROAD  TRACKS 

A.  Description 

This  site  is  located  on  the  Pumping  Plant  Road  approximately  0.27 
miles  north  of  the  intersection  of  U.S.  Highway  12  at  the  Milwaukee,  St. 
Paul  and  Pacific  Railroad  (MSPP)  tracks. 

The  road  has  a  20-foot  wide,  paved  surface.    The  raised  railroad 
crossing  blocks  the  line  of  sight  to  approaching  traffic  on  the  opposite 
sides  of  the  track.    The  road  provides  access  to  abutting  industrial 
development  and  the  Sage  Riders  Arena  on  the  south  side  of  the  tracks; 
and  the  Miles  City  municipal  water  treatment  plant,  Water  Works  Art 
Center,  and  park  on  the  north  side  of  the  tracks. 

During  the  field  survey,  traffic  crossing  the  tracks  was  destined 
for  the  water  treatment  plant  and  amounted  to  only  4  vpd.    The  uses  on 
the  north  side  of  the  tracks  are  the  type  that  can  be  expected  to 
generate  traffic  that  has  highly  seasonal  and  daily  fluctuations. 
Taking  into  consideration  the  special  event  traffic  and  daily  traffic  to 
the  water  plant  and  averaging  these  volumes  over  a  365  day  period,  the 
average  daily  traffic  is  estimated  to  be  100  vpd.     The  railroad  track  is 
no  longer  used,  however,  it  may  be  retained  to  serve  a  planned 
industrial  park. 

Figure  7-1  shows  existing  conditions. 

B.  Accident  Characteristics 

Three  accidents  occurred  at  this  site  during  the  four-year  period 
from  1979  to  1982. 


One  accident,  a  head-on  collision,  was  partially  due  to  the  raised 
railroad  track.     One  involved  a  motorcycle  and  the  third  was  an  angle 
collision  at  a  side  road.     Two  accidents  occurred  on  Sunday,  possibly 
due  to  recreational  traffic  generated  by  the  park,  art  center  and  Sage 
Riders  Arena.     One  accident  occurred  during  hours  of  darkness,  the  other 
two  were  during  hours  of  daylight.     Road  conditions  were  dry  for  two  of 
the  accidents  and  icy  for  the  other. 

Accident  diagrams  are  shown  in  Figure  7-1.    Table  7-1  summarizes 
accident  characteristics  at  the  site. 

C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  Drivers  cannot  see  approaching  traffic  at  the  railroad 
crossing. 

2.  There  is  adequate  sight  distance  along  the  railroad  track  from 
both  approaches . 

3.  Peak  hour  traffic  during  special  events  is  probably  the 
critical  operational  period. 

D.  Recommendations 

Since  the  status  of  the  railroad  track  at  this  location  is  still  in 
question,  alternate  improvements  for  either  the  track  remaining  in  place 
and  active  or  the  track  being  abandoned  are  given.  The  improvements  are 
shown  on  Figure  7-2. 

Track  remaining  in  place  and  active: 

1.       Install  a  36-inch,  W10-1,  advance  railroad  crossing  sign  on 
the  south  approach. 


2.      Replace  existing  crossbucks  with  new  crossbucks. 


3.      Install  a  30-inch  X  30-inch ,  W14-4,  limited  sight  distance 
sign  with  a  18-inch  X  18-inch,  W13-1,  25  MPH  advisory  speed 
plate. 


Track  removed: 

1.  Remove  all  railroad  crossing  signs. 

2.  Lower  grade  at  track  to  existing  approach  elevation, 
E.      Cost  Estimates 


Track  remaining  in  place  and  active: 
Item  Quantity  Unit 


Install  36",  W10-1 ,  advance 
railroad  crossing  sign  1 

Replace  existing  cross- 
bucks  with  new  cross- 
bucks  2 

Install  30"X30",  W14-4 , 
limited  sight  distance 
sign  with  18"X18H , 
W13-1,  25  MPH  advisory 
speed  plate  1 


ea. 


ea. 


Unit  Cost 


$225 


$160 


ea 


$215 


Total  cost 


Total  Cost 


$225 


$320 


$215 


$760 


Track  removed: 

Remove  all  railroad 
crossing  signs 

Lower  grade  of  track 

Reconstruct  roadway 


To  be  done  as  part  of  salvage  operation 
2,555  s.y.  $7.00  $17,885 

444  s.y.  $25.00  $11,000 


Total  cost 


$28,885 


F.      Hazard  and  Priority  Indices 


The  priority  indices  for  this  location  have  been  calculated  for  the 
short  range  improvements  which  are  recommended  if  the  railroad  track 
stays  in  place  and  active  and  for  long  range  improvements  that  could  be 
implemented  if  the  track  is  abandoned  and  removed.     The  short-term 
improvements  are  estimated  to  have  a  useful  life  of  five  years.  The 
priority  index  for  the  long-term  improvements  are  assumed  to  have  a 
useful  life  of  20  years. 

The  hazard  index  for  the  short-term  and  long-term  improvements  is 
51.60.     The  priority  index  is  61.70  for  the  short-term  and  43.00  for  the 
long-term  improvements.     The  calculations  are  shown  on  Tables  7-2  and 
7-3. 


Table  7-1 


ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 


1979  -  1982 


NUMBER  OF  ACCIDENTS 
BY  YEAR 


NUMBER  OF  ACCIDENTS  BY  DAY  OF  WEEK 


1979 

1980 

1981 

1982 

1 

2 

Sun . 

Mon . 

Tues . 

Wed. 

Thurs . 

Frj, 

Sat, 

2 

1 

NUMBER  OF  ACCIDENTS  BY  MONTH 


Jan . 

Feb. 

March 

Apri  1 

May 

June 

July 

Auq. 

Sept . 

Oct . 

Nov . 

Dec. 

1 

1 

1 

AM 


NUMBER  OF  ACCIDENTS  BY  T 


1 

2 

3 

k 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

1 

1 

1 

ME  OF  DAY 


--  PM  -- 


NUMBER  OF  ACCIDENTS 


NUMBER  OF  ACCIDENTS 


NUMBER  OF  ACCIDENTS 


BY  L 

GHT  CONDIT 

ONS 

)ay- 

light 

Dark 

Dawn 

Dusk 

2 

1 

BY  ROAD  COND 

TIONS 

Dry 

Wet 

Snow 

Ice 

Other 

2 

1 

BY  WEATHER 

GONDII 

.IONS 

Clftar 

Rain 

Snnw 

3 

NUMBER  OF  ACCIDENTS  BY  ACCIDENT  TYPE 


Ang  1  e 

Turn 

Rear 
End 

Fi  xed 
Object 

Ped. 

An  i  ma  1 

S  i  de- 
swipe 

Non-Col 

Head- 
on 

Backi  ng 

1 

l 

1 

NUMBER  OF  ACCIDENTS  BY  POSSIBLE  VIOLATION 


No 
Violat . 

Dr i  nki  nq 

Reckl  es; 
Dri vinq 

Speed 

Right- 
of-Way 

1 mp roper 
Pass  i  nq 

Imp rope  1 
Backi  nq 

■  Imp rope 
Turni  nq 

Other 

1 

1 

1 

NUMBER  OF  ACCIDENTS  BY  SEVERITY 


I  nj  ury 

Fatal i  ty 
Property 
Dam.  Only 


1979 

1980 

1981 

1982 

1 

1 

h- 1 

NUMBER  OF  ACCIDENTS 
ALCOHOL  INVOLVED 


0 


Table  7-2 

HAZARD  INDEX  CALCULATION 
SHORT  TERM  IMPROVEMENT 


Site  Number 

7 

Date 

January  1984 

Site  Description 

Pumping 

Plant  Road  and 

Crossing  of  Milwaukee, 

St.  Paul  and  Pacific  Railroad  tracks 

Indicator 

Data 
Va  Luc 

Indicator 
Value 

Weiaht 

Partial 
H.I. ' s 

Number  of  Accidents 

0.75 

acc/yr 

17 

X 

0.164 

2 

.79 

Accident  Rate 

20.50 

acc/HVE 

100 

X 

0.225 

22 

.50 

Accident  Severity 

14,467 

dollars 

75 

X 

0.191 

14 

.32 

Volume/Capacity 
Ratio 

JL°4_. 

15 

X 

0.002 

1 

.23 

Sight  Distance 
Ratio 

2.00 

(wt .ave . ) 

0 

X 

0.074 

0 

.00 

Driver  Expectancy 

3.70 

(wt .ave . ) 

46 

X 

0.14  9 

6 

.85 

Information  System 
Deficiencies 

2.00 

(wt .ave . ) 

34 

X 

0.115 

3 

.91 

Hazard  Index:  51.60 


Cost  of  Recommended  Improvements:  $ 760 


Cost  Factor : 


Priority  Index  *»  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
51.60        X  .75  +         92         X  .25  =  61.70 


Table  7-3 

HAZARD  INDEX  CALCULATION 

LONG  TERM  IMPROVEMENTS 
Site  Number  7  Date        January  1984  

Site  Description  Pumping  Plant  Road  and  crossing  of  Milwaukee, 


St.  Paul  and  Pacific  railroad  tracks. 


Dal  a 

Indicator 

Par'iial 

Indicator 

V..  Luc 

Value 

Weiolit 

H.I. 's 

Number  of  /accident. '3 

0  75  / 
U«'J  acc/yr 

17 

L '  x 

0 .  1G4 

2.79 

Accident  Rate 

20.50     „  ^/.~,r. 

acc/IIVE 

100 

X 

0.225 

22.50 

Accident  Severity 

14,467    .  ,, 
'  dollars 

75  x 

0.191 

14.32 

Volume/Capacity 
Ratio 

0.04 

0.0R2 

1.23 

Sight  Distance 
Ratio 

2.00  (wt.ave. 

)       o  X 

0.0  7-1 

0.00 

Driver  Expectancy 

3'70  (wt.ave. 

)      ^  X 

0.149 

6.85 

Information  System 
Deficiencies 

2- 00  (wt.ave. 

)      34  x 

0.115 

3.91 

Mar.ac  d  Index  : 

51.60 

Cost  of  Recommended  Improvements:  $28 , 885 
Cost  Factor:  20 


Priority  Index  =  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
51.60  '  7,-   .         20         y    or  43.00 
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SITE  NO.  8  -  INTERSECTION  OF  PUMP  PLANT  ROAD 
AND  U.S.  HIGHWAY  94  BUSINESS  ROUTE 


North  Approach 


SITE  #8 

INTERSECT ON  OF  PUMPING  PLANT  ROAD  AND  U.S.  HIGHWAY  12 


A.  Description 

This  site  is  located  west  of  Miles  City  at  the  intersection  of  the 
Pumping  Plant  Road  and  U.S.  Highway  12.     The  Pumping  Plant  Road  has  a 
20-foot  wide,  paved  surface.    The  road  provides  access  to  the  Miles  City 
municipal  water  treatment  plant,  an  art  center  and  public  park  adjacent 
to  the  plant,  the  Sage  Riders  Arena,  and  abuting  industrial  development. 

The  intersection  is  controlled  by  a  stop  sign  on  the  Pumping  Plant 
Road,  which  is  located  in  the  middle  of  the  intersection  on  the  north 
approach . 

The  average  daily  traffic  on  the  Pumping  Plant  Road  just  north  of 
the  intersection  is  estimated  to  be  300  vpd. 

Figure  8-1  shows  existing  conditions. 

B.  Accident  Characteristics 

Three  accidents  occurred  at  this  site  during  the  four-year  period 
from  1979  to  1982. 

Two  of  the  accidents,  a  rear  end  collision  and  a  vehicle  hitting 
the  stop  sign,  were  a  direct  result  of  the  traffic  control  at  the 
intersection.    The  accidents  occurred  during  the  week  on  Thursday  and 
Friday  in  the  months  of  January  and  September.    All  the  accidents 
occurred  late  at  night  or  early  in  the  morning  during  hours  of  darkness. 
Road  conditions  were  dry  and  the  weather  was  clear  during  all  of  the 
accidents. 

Accident  diagrams  are  shown  in  Figure  8-1.    Table  8-1  summarizes 
accident  characteristics  at  the  site. 


C.  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  The  collision  with  the  stop  sign  and  rear-end  collision  at  the 
intersection  were  the  result  of  the  existing  traffic  control. 
The  stop  location  may  be  confusing. 

2.  The  extension  of  the  street  paving  into  the  parking  area 
located  on  the  west  side  of  the  north  approach  of  the 
intersection  is  confusing  since  there  is  no  delineation 
between  travel  lane  *nd  parking  area.    At  the  time  of  the 
survey,  equipment  was  parked  on  the  right-of-way  in  this  *rea. 

D.  Recommendations 


The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  8-2. 

1.  Delineate  edge  of  roadway  on  the  west  side  of  the  north 
approach  by  installing  a  bituminus  curb  along  the  right-of-way 
between  the  private  parking  area  *nd  the  roadway. 

2.  Install  painted,  median  island  with  delineators. 

3.  Relocate  stop  sign  in  painted,  median  island. 

4.  Install  a  36-inch  X  36-inch,  R102,  yield  sign  on  right 
shoulder  of  right  turn  lane  on  north  approach. 

5.  Install  48-inch  X  24-inch,  Wl-7,  large  arrow  on  south  side  of 
intersection. 


E.      Cost  Estimates 


Unit  Cost  Total  Cost 


$2.50  $  440 


Item  Quantity  Unit 

Install  bituminous  curb      175  lin.ft. 


Install  painted  median 

island  1,575 


sq.ft. 


$  160 


Item  Quantity  Unit 

Install  delineators  on 

median  island  6  ea. 

Relocate  30"X30",  Rl-1, 

stop  sign  1  ea. 

Install  36"X36",  Rl-2, 

yield  sign  1  ea. 

Install  48"X24" , large 

arrow  sign  1  ea. 


F.      Hazard  and  Priority  Indices 


Unit  Cost  Total  Cost 

$20  $  120 

$30  $  30 

$180  $  180 

$210  $  210 

Total  cost  $1,140 


Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  53.39.  The  priority 
index  is  64.04.     The  calculations  are  shown  in  Table  8-2. 


Table  8-1 


ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 


1979  -  1982 


NUMBER  OF  ACCIDENTS 
BY  YEAR 


NUMBER  OF  ACCIDENTS  BY  DAY  OF  WEEK 


1979 

1980 

1981 

1982 

1 

2 

Sun . 

Mon . 

Tues . 

Wed. 

Thurs . 

Fri. 

Sat. 

1 

2 

NUMBER  OF  ACCIDENTS  BY  MONTH 


Jan . 

Feb. 

March 

Apri  1 

May 

June 

July 

Aug. 

Sept . 

Oct . 

Nov . 

Dec. 

1 

2 

--  AM  -- 


NUMBER  OF  ACCIDENTS  BY  T 


1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11 

15 

16 

17 

18 

19 

20 

21 

22 

I7! 

1 

1 

1 

ME  OF  DAY 


--  PM  — 


NUMBER  OF  ACCIDENTS 


BY  L 

GHT  CONDIT 

ONS 

)ay- 
l  ight 

Dark 

Dawn 

Dusk 

3 

NUMBER  OF  ACCIDENTS 


NUMBER  OF  ACCIDENTS 


BY  ROAD  COND 

TIONS 

Dry 

Wet 

Snow 

1  ce 

Other 

3 

C 1  p.a  r 

Rain 

Snow 

Fng  . 

3 

NUMBER  OF  ACCIDENTS  BY  ACCIDENT  TYPE 


Ang  1  e 

Turn 

Rear 
End 

Fi  xed 
Obiect 

Ped. 

Animal 

S  i  de- 

swipe 

Non-Col 

Head- 
Ofl 

Backing 

1 

1 

l 

NUMBER  OF  ACCIDENTS  BY  POSSIBLE  VIOLATION 


No 
Violat. 

Dr i  nki  nq 

Reck  1 es< 
Dr i  v  i  nq 

Speed 

Right- 
of-Wav 

1 mprope  r 
Pass  i  nq 

1 mpropei 
Backinql 

•  Imp  rope 
Turn  i  nq 

• 

Other 

1 

1 

1 

I  nj  ury 

Fatal i  ty 

Property 
Dam.  Only 


NUMBER  OF  ACCIDENTS  BY  SEVERITY 


1980 
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1 

l 

1 

NUMBER  OF  ACCIDENTS 
ALCOHOL  INVOLVED 
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Table  8-2 
HAZARD  INDEX  CALCULATION 


Site  Number 

8 

Date 

January 

1984 

Site  Description 

Intersection  of 

Pumping 

Plant  Road 

and  U 

.S.  Highway 

94  Business  Route. 

Indicator 

Data 
Va  Luc 

Indicator 
Value 

Weiqht 

i,  Mm 

Partial 
H.I. 's 

Number  of  Accidents 

0.75 

acc/yr 

17 

X 

0.164 

ts 

2.7? 

Accident  Rate 

6.80 

acc/MVE 

98 

X 

0.225 

s 

22.05 

Accident  Severity 

8,167 

dollars 

58 

X 

0.191 

a 

11.08 

Volume/Capacity 
Ratio 

0.06 

20 

X 

0.002 

S3 

1.64 

Sight  Distance 
Ratio 

1.00 

(wt .ave . 

)  32 

X 

0.074 

2.37 

Driver  Expectancy 

3.00 

(wt ,ave . 

)  51 

X 

0.149 

7.60 

Information  System 
Deficiencies 

3.00 

(wt . ave . 

)  51 

X 

0.115 

5.86 

Hazard  Index: 

53. 

39 

Cost  of  Recommended  Improvements :  $1 , 140 


Cost  Factor:  96 


-  v 

Priority  Index  »  Hazard  Index  X  .75  +  Cost  Factor  X  .25 

53.39       X  .75  +        96         X  .25  «      64.04  '-."^f 


r 


N 


\ 


\ 


\ 


SYMBOLS 


□ 
o 


Moving  Vehicle 
Backing  Vehicle 
Pedestrian  Path 
Parked  Vehicle 
Fixed  Object 
Fatal  Accident 
Injury  Accident 


f        COLLISION  TYPES  ~\ 


Reor  End 
Head  On 
Side  Swipe 
Oof  of  Control 
Left  Turn 
Right  Angle 


CONDITIONS 


WEATHER: 
F  -Fog    C-Cleor  R-Rom 
S-Snow  SL-S/eet 


SURFACE '     D-Dry   W-Wet  l=lcy 


TIME  j 

WEATHER- 


1600     7/2/82  < 


DARK 

^SURFACE 


-  DATE 
LIGHT 


\ 


\        N  m 

\ 

\ 


LEGEND 

-e-      Power  Pole 

—  x  —  Wire  Fence 

—  300  Average  Daily  Traffic 


300 


SCALE 


50 


50' 


100 


O 

O 


eg 
± 


1 1 


00 

o 
C0o 


Fig.  No. 

8-1 


N 


v> 


\ 


y  =  Delineators  To  Be  Installed 


05 

E 

09 
> 
O 

o. 
E 


■a 

09 


0) 

E 
E 
o 

u 

09 


\ 


Install  Curb  To  \ 
Delineate  E dge  of  Roadway  \ 


Install  Rl -2, 36"x36h 
Yield  Sign 


Painted  Median  Island 
To  Comply  To  MD.O.H. 
Design  Standards 


Relocate  Rl-I  30"x30" 


Install  Wl-7,48"x24" 


Large  Arrow 


SCALE 


50 


50 


IOO 


00 

o 
UK 

1(03 

Fig.  No. 

8-2 


I 


( 


SITE  NO.  9-  INTERSECTION  OF  FORT  KEOGH  ROAD 
AND  U.S.  HIGHWAY  94  BUSINESS  ROUTE 


East  Approach 


\ 


SITE  #9 

INTERSECTION  OF  FORT  KEOGH  ROAD  AND  U.S.   HIGHWAY  12 

A.  Description 

This  site  is  located  approximately  0.85  miles  west  of  Miles  City  at 
the  intersection  of  Fort  Keogh  Road  and  U.S.  Highway  12. 

The  intersection  has  been  redesigned  to  provide  a  "button-hook" 
approach  which  results  in  a  90  degree  approach  angle.     This  affords 
drivers  on  the  Fort  Keogh  Road  approach  a  better  angle  to  observe 
approaching  traffic  on  U.S.  Highway  12. 

Fort  Keogh  Road  is  a  20-foot  wide,  paved  roadway  which  provides 
access  to  the  Livestock  and  Range  Management  Station.     Trucks  bound  for 
the  station  are  directed  to  use  the  south  entrance.    Within  the  Fort 
Keogh  property,  the  speed  limit  is  posted  for  35  miles  per  hour.  A 
Range  Stock  at  Large  sign  is  located  on  the  right  shoulder  of  the 
roadway  just  south  of  the  Fort  Keogh  entrance.    The  intersection  is 
controlled  by  a  30-inch  X  30-inch,  Rl-1,  stop  sign. 

The  average  daily  traffic  on  the  Fort  Keogh  Road  is  estimated  to  be 
360  vpd.    Figure  9-1  shows  existing  conditions. 

B.  Accident  Characteristics 

Four  accidents  occurred  at  this  site  during  the  four-year  period 
from  1979  to  1982.    There  were  also  three  reported  accidents  at  this 
location  in  the  six-year  period  before  1979. 


All  four  of  the  accidents  analyzed  involved  westbound  vehicles. 
One  vehicle  hit  a  gatepost  at  the  entrance,  two  involved  single  vehicles 
leaving  the  road  and  one  involved  a  sideswipe  collision.     The  accidents 


all  occurred  on  weekdays  with  no  apparent  pattern  by  month  or  season. 
Three  of  the  accidents  occurred  during  hours  of  darkness.  Road 
conditions  were  dry  for  three  of  the  accidents  and  wet  for  the  remaining 
one.    Drinking  was  involved  in  two  of  the  accidents  and  three  of  the 
accidents  resulted  in  injuries. 

Accident  diagrams  are  shown  in  Figure  9-1.    Table  9-1  summarizes 
accident  characteristics  at  the  site. 

C.  Evaluation 

The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.  The  "button-hook"  intersection,  along  with  the  background 
highway,  may  cause  driver  expectation  of  a  straight  roadway 
for  eastbound  drivers. 

2.  The  rock,  sign  supports  at  the  entrance  may  be  difficult  to 
see  at  night. 

3.  All  accidents  involved  vehicles  entering  the  area. 

D.  Recommendations 

The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  9-2. 

1.  Install  two  12-inch  X  36-inch,  0M-3R,  and  two  12-inch  X 
36-inch,  0M-3L,  object  markers  at  the  entrance  to  Fort  Keogh. 

2.  Install  a  30-inch  X  30-inch,  W3-1,  stop  ahead  sign  on  the 
right  shoulder  of  the  northbound  approach. 

3.  Install  two  48-inch  X  24-inch,  W1-6R  &  W1-6L,  large  arrow 
signs  on  north  side  of  the  "button-hook"  curve. 


E.      Cost  Estimates 


Item 


Quantity  Unit  Unit  Cost  Total  Cost 


Install  12"X36",  0M-3R, 
and  OM-31  object 
markers 

Install  30"X30",  W3-1, 
stop  ahead  sign 

Install  48MX24",  W1-6R 
&  W1-6L,  large  arrow 
signs 


ea. 


ea. 


ea. 


$130 


$180 


$210 
Total  cost 


$520 


$180 


$420 


$1,120 


F.      Hazard  and  Priority  Indices 


Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  56.04.  The  priority 
index  is  66.53.    The  calculations  are  shown  in  Table  9-2. 


Table  9-1 
ACCIDENT  SUMMARY 


SITE  NUMBER 


ACCIDENT  PERIOD 


1979  -  1982 


NUMBER  OF  ACCIDENTS 
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1 

1 
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1 
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2 

3 
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9 

10 
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12 

n 

15 

16 

17 
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23 
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1 

1 
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1 
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2 

1 

1 
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Table  9-2 


HAZARD  INDEX  CALCULATION 


Site  Number 


Date         January  1984' 


lite  Description       Intersection  of  Fort  Keogh  Road  and  U.S.  Highway 

94  Business  Route  * 


Indicator 


Data 
Va  Luc 


Ind  icator 
Value 


Weiaht 


Partial 
H.  I.  's 


Number  of  Accidents        1 . 00    acc/yr  25         X  0.1G4 


4.10 


Accident  Rate 


7.60    acc/HVE      100         x  0.225 


22.50 


Accident  Severity        9,250      dollars        61  x  0.191 


11.65 


Volume/Capacity 
Ratio 


Sight  Distance 
Ratio 


0.07 


2.00 


22 


X  0.082 


(wt.ave.)      0  X  0.074 


1.80 


0.00 


Driver  Expectancy  4.00      (wt.ave.)    68  X  0.149 


10.13 


Information  System 
Deficiencies 


3-00      (wt.ave.)    51  x  0.115 


5.86 


Hazard  Index: 


56.04 


Cost  of  Recommended  Improvements:   $1,120 

Cost  Factor:  ^8 


Priority  Index  »  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
56.04      x  .75  +        98  X  .25  =  66.53 
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S/TE  NO.  10-  CURVE  ON  STREVELL  AVENUE 
NEAR  SACRED  HEART  CEMETARY 


North  Approach 


SITE  #10 

CURVE  ON  STREVELL  AVENUE  NEAR  SACRED  HEART  CEMETERY 


A.  Description 

This  site  is  a  located  on  Strevell  Avenue  approximately  1.27  miles 
south  of  the  Miles  City  city  limits.     The  roadway  at  this  location 
changes  direction  90  degrees.     The  curve  has  a  radius  of  100  feet. 
There  is  a  road  approach  on  the  west  side  of  the  north  leg  and  a  private 
driveway  approach  on  the  curve.     A  bridge  is  located  on  the  east 
approach.     The  road  has  a  25-foot  paved  surface. 

The  north  approach  is  controlled  by  a  30-inch  X  30-inch,  Wl-lL, 
curve  left  sign  and  a  48-inch  X  24-inch,  W1-6L,  large  arrow  left  sign  on 
the  curve.     The  east  approach  is  controlled  with  a  30-inch  X  30-inch, 
Wl-IR,  curve  right  sign  with  an  18-inch  X  18-inch,  W13-1,  15  miles  per 
hour  advisary  speed  plate  and  a  48-inch  X  24-inch,  W1-6R,  large  arrow 
right  sign.    The  road  has  center  line  and  shoulder  stripes,  however, 
shoulder  stripes  are  obscurred  on  the  curve  by  loose  gravel  and  wear, 
and  turning  vehicles.     The  curve  is  striped  for  no  passing. 

The  average  daily  traffic  is  estimated  to  be  300  vpd.    Figure  10-1 
shows  existing  conditions. 

B.  Accident  Characteristics 

Nine  reported  accidents  occurred  at  this  site  during  the  four-year 
period  from  1979  through  1982.    Eight  of  the  accidents  involved 
southbound  vehicles  leaving  the  road  on  the  curve.    Nearly  half  of  the 
accidents  occurred  on  Tuesday  with  the  remainder  showing  no  daily 
pattern.    The  months  of  occurrence  also  showed  no  pattern.    Eight  of  the 
accidents  occurred  during  hours  of  darkness.     Seven  occurred  between  the 
hours  of  11:00  PM  and  4:00  AM  with  five  occurring  at  2:00  AM  and  3:00  AM 


in  the  morning,  which  would  correspond  with  bar  closing  hours.  However, 
no  reports  listed  alcohol  as  a  possible  violation.    The  weather 
condition  was  clear  for  eight  of  the  accidents  and  road  condition  was 
listed  as  dry  for  seven  of  the  accidents.     Speed  and  reckless  driving 
were  possible  violations  in  seven  of  the  accidents.    Four  of  the 
accidents  involved  injuries. 

Accident  diagrams  are  shown  in  Figure  10-1.    Table  10-1  summarizes 
accident  characteristics  at  the  site. 


C.  Evaluation 


The  following  factors  pertaining  to  the  site  were  determined  from 
the  field  survey  and  accident  analysis: 

1.      The  primary  cause  of  accidents  at  this  location  is  excessive 
speed  on  the  north  approach. 

D .  Recommendations 


The  following  improvements  are  recommended  for  this  site.  The 
improvements  are  shown  on  Figure  10-2 . 

1.  Install  W1-1L  &  W1-1R  turn  signs  with  18-inch  X  18-inch, 
W13-1,  15  MPH  advisory  speed  plates  on  the  north  and  east 
approaches.    The  calculated  advisory  speed  limit  is  18  MPH 
based  on  the  100  foot  radius  and  the  0.04  to  0.08  feet  per 
foot  superelevation. 

2.  Supplement  the  existing  large  arrow  signs  on  the  curve  by 
installing  five  18-inch  X  24-inch,  Wl-8,  chevron  alignment 
signs  on  curve.    The  two  signs  on  the  approaches  to  the  curve 
are  single  and  the  three  on  the  curve  are  double  or 
bi-directional  signs. 

3.  Install  two  12-inch  X  36-inch,  OM-3R,  and  two  12-inch  X 
36-inch,  0M-3L,  object  markers  on  the  bridge  ends  on  the  east 
approach . 


4. 


Remove  existing  large  arrow  signs 


E.      Cost  Estimates 


Item 


Quantity 


Unit 


Unit  Cost 


Total  Cost 


Install  W1-1L  &  W1-1R 
turn  signs  with  18"X18" 
W13-1,  advisory  speed 
plates 

Install  18"X24",  Wl-8, 
chevron  alignment  signs 
(bi-directional) 

Install  18"X24"  Wl-8, 
chevron  alignment 
signs  (single) 

Install  delineators 


2 
19 


ea.  $215 

ea.  $180 

ea.  $130 
ea.  $20 
Total  cost 


$  430 

$  540 

$  260 
$  380 
$1,610 


F.      Hazard  and  Priority  Indices 


Based  on  the  information  collected  and  the  foregoing  analysis,  the 
hazard  index  for  this  location  is  determined  to  be  63.70.  The  priority 
index  is  71.78.    The  calculations  are  shown  in  Table  10-2. 


Table  10-1 


ACCIDENT  SUMMARY 


SITE  NUMBER 
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Table  10-2 
HAZARD  INDEX  CALCULATION 

Site  Number    10    Date       January  1984   

Site  Description       Curve  on  Strevell  Avenue  near  the  Sacrad  Heart  Cemetary 


Indicator 

Data 
Vivi  Luc 

Ind  icator 
Va  lue 

Weiaht 
i     nf  _ 

Partial 
H.I. 's 

Number  oC  Accidents 

2_.25 

acc/yr 

35 

>; 

0. 1C4 

— 

5.74 

Accident  Rate 

20.50 

acc/r;vr' 

100 

X 

0.225 

22.50 

Accident  Severity 

12,400 

dollar  r, 

70 

X 

0.191 

13.37 

Vo  1  ume  /  Capa  c  i  t  y 
Ratio 

0.04 

15 

X 

0.0R2 

1.23 

Sight  Distance 
Ratio 

0.50 

(wt .ave 

.) 

100 

X 

0.074 

7.40 

Driver  Expectancy 

3  .00 

(wt .ave 

.) 

51 

X 

0.149 

7.60 

Information  System 
Deficiencies 

3  .00 

(wt .ave 

.) 

51 

X 

0.115 

5.86 

Hazard  Index: 

Cost  of  Recommended  Improvements: 
Cost.  Factor: 


Priority  Index  *  Hazard  Index  X  .75  +  Cost  Factor  X  .25 
63.70       x  #7:3  +         96         X  .25  =  71.78 


63.70 
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SITE  NO.  II-  INTERSECTION  OF  PINE  HILLS  RANCHETTE  ROAD 

AND  U.S.  HIGHWAY  12 


West  Approach 


SITE  #11 

INTERSECTION  OF  PINE  HILLS  RANCH ETTE 
ACCESS  ROAD  AND  U.S.   HIGHWAY  12 

A.  Description 

This  site  is  located  at  the  intersection  of  the  Pine  Hills 
Ranchette  access  road  and  U.S.  Highway  12,  approximately  nine  miles  east 
of  Miles  City.    The  site  was  inspected  at  the  request  of  the  county  road 
superintendent . 

The  Pine  Hills  Ranchette  access  road  approaches  U.S.  Highway  12  at 
an  angle  of  39.5  degrees  which  results  in  a  difficult  sight  angle  for 
drivers  approaching  U.S.  Highway  12.    The  intersection  is  located  on  a 
three  percent  grade  which  results  in  traffic  from  the  access  road 
entering  the  highway  at  a  point  where  westbound  traffic  is  beginning  a 
downgrade.    The  existing  sight  distance  from  the  crest  of  the  hill  to 
the  access  road  approach  is  over  1,000  feet  which  is  well  within  the 
design  speed  of  the  highway.    The  east  highway  approach  is  signed  with  a 
30-inch  X  30-inch,  W2-2L,  side  road  sign. 

The  access  road  is  an  18-foot  gravel  road.     U.S.  Highway  12  east  of 
the  intersection  is  a  32-foot  paved  roadway  with  two  12-foot  driving 
lanes  and  two  10-foot,  paved  shoulders.    The  highway  narrows  to  a 
22-foot  paved  roadway  at  the  intersection. 

The  estimated  average  daily  traffic  on  the  access  road  is  320  vpd. 
This  estimate  is  based  on  full  development  of  the  30-lot  subdivision. 
Figure  11-1  shows  existing  conditions. 

B.  Accident  Characteristics 


No  reported  accidents  are  recorded  at  this  location  during  the 
four-year  period  from  1979  through  1982.    This  location  was  investigated 


due  to  the  intersection  configuration  and  the  prospect  of  significant 
increases  of  traffic  on  the  Ranchette  access  road  as  development  takes 
place.     In  the  absence  of  reported  accidents,  a  priority  index  is  not 
determined  for  this  site. 

C.  Evaluation 

The  following  factors  were  determined  to  be  pertinent  to  the 
traffic  operations  at  this  site: 

1.  The  angle  of  the  Ranchette  subdivision  access  approach  causes 
a  difficult  sight  angle  to  the  east  on  U.S.  Highway  12. 

2.  Sight  distance  from  the  hill  crest  on  the  east  approach  is 
adequate  based  on  the  posted  highway  speed  limit. 

3.  An  abandoned  gravel  quarry  located  on  the  east  side  of  the 
access  approach  provides  a  feasible  area  for  relocation  of  the 
intersection. 

D.  Recommendations 

The  following  improvement  is  recommended  for  this  site.  The 
improvement  is  shown  on  Figure  11-2. 

1.      Relocate  the  access  road  intersection  to  provide  a  90  degrees 
approach.     Relocate  existing  stop  sign. 

Remarks :    Moving  the  intersection  further  east  was  considered, 
however,  this  would  result  in  a  slope  of  five  to  six  percent  on  the 
access  road  approach  and  would  shorten  the  sight  distance  to  the  crest 
of  the  hill  on  the  east  highway  approach. 

E.  Cost  Estimate 


No  cost  estimate  was  made  for  this  project.    Grading  of  the  new 


county  road  approach  could  be  accomplished  by  the  county  road  crew  with 
possible  participation  by  the  subdivider.    Acquisition  of  right-of-way 
or  securing  an  easement  for  realignment  of  the  approach,  will  involve 
negotiations  between  the  county  and  the  State  of  Montana.     It  may  be 
possible  to  include  the  approach  realignment  as  part  of  the  reclamation 
of  the  gravel  quarry.    This  should  be  coordinated  with  the  Department  of 
Natural  Resources,  State  of  Montana. 


